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(71) We, AMERICAN CYANAMID COMPANY, a Corporation 
organized and existing under the laws of the State of Maine, United States of 
America, of Berdan Avenue, Township of Wayne, State of New Jersey, United 
States of America, do hereby declare the invention, for which we pray that a patent 
may be granted to us, and the method by which it is to be performed, to be 
particularly described in and by the following statement: — 

This invention relates to novel phenylacetic acid derivatives, to processes for 
preparing the novel compounds and to therapeutic compositions containing them. 

The novel compounds of the present invention can be represented by formula 

I: 



x-aH 



(I) 
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wherein X is oxygen or sulfur; Y is oxygen, sulfur or sulfinyl; R, is hydrogen, lower 
alkyU carboxy, lower alkoxycarbonyl or lower dialkyloxyphosphinyl; Rj is hydroxy, 
lower alkoxy, 2,3-dihydroxypropoxy, 3-hydroxypropoxy, 2-hydroxypropoxy, 2- 

15 acetamidoethoxy or 2,3-epoxypropoxy; Ar is an aryl group selected from phenyl, 15 
naphthyl, 4-chIoro-l-naphthyl and substituted phenyl wherein the phenyl 
substituents are selected from cyano, halogen, trihalo methyl, nitro, amino, 
loweralkyl, loweralkylsulfonyl, lower alkylamino and dilowcralkylamino; Ar' is an 
aryl group selected from phenyl, naphthyl, 5,6,7,8-tetrahydro-l-naphthyl,4-chloro- 

20 1 -naphthyl, 5-chloro-8-quinolyl, 2-oxo-l-benzopyran-7-yl, 4-indanyl, 5-indanyl, 7- 20 
halo-4-indanyl and substituted phenyl wherein the substituents are selected from 
halogen, trihalomethyl, lower alkyl, lower alkoxy, cyano, loweralkanoylamino, 
phenyl, phenoxy, halophenoxy, benzyloxy, cycloalkyl (such as cyclohexyl and 
cyclopentyl) and adamantyl; and when Rj is OH, the metal or organic base 

25 carboxylic acid salts thereof. 25 
Suitable carboxylic acid salts of the compounds wherein Rj is OH are the 
sodium and potassium salts as well as amine salts with organic bases such as 
ammonia, methylamine, dimethylamine, triethylamine, trimethylamine, 2- 
hydroxyethylamine and tris(2-hydroxyethyl)amine. 
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Groups qualified by the term "lower" contain up to 4 carbon atoms: in the 
case of lower alkanoyl, the carbonyl carbon atom is included. 

The novel compounds of the present invention are in general colorless or 
yellow crystalline solids or colorless, pale yellow or tan oils. The compounds arc in 
5 general soluble in organic solvents such as chloroform, dichloromethane, 5 

dimcthylsulfoxide and lower alkanols. 

In general the novel compounds of the invention may be prepared by reacting 
a /?-aryloxy-, p-arylthio-, /^-arylsulfinyl-phcnylacetic acid or ester of formula A with 
a halogenating agent to given an intermediate a-halo /^-substituted aryloxy-, 
10 arylthio, arylsulfinyl-, phenylacetic acid or ester of formula B. iQ 



A B Br (CI) 



15 



25 



a-Halogenation of intermediates A may be carried out with reagents such as N- 
bromosuccinimide (NBS), N-chlorosuccinimide (NCS), bromine, chlorine, sulfuryl 
chloride and the like. The a-halogenations with NBS and NCS are best carried out 

15 on the acids (R2=OH) or on the esters (Rj^loweralkoxy) by heating in inert 

solvents such as dichloromethane and carbon tetrachloride. The reaction may be 
catalyzed by the addition of hydrogen bromide to the NBS reactions and hydrogen 
chloride to the NCS reactions. The reactions are in general complete in 3 — 24 
hours; however, some reactions may require longer reaction times. The a- 

20 halogenation reactions may be catalyzed with heavy metals as for example thallium 70 
salts. 

The a-halo intermediates B may be prepared by reacting the acids of formula 
A (R2==OH) with thionyl chloride or other acid chloride forming reagents to give 
the corresponding acid chlorides and then halogenating with NBS, NCS, bromine, 

25 chlorine or sulfuryl chloride to give cr-halo-p-aryloxy, p-arylthio, p- 
arylsuifinylphenylacetyl chlorides. Reaction with lower alkanols then gives the 
mtermediates of formula B (R^^loweralkoxy) while reaction with water gives the 
intermediates of formula B wherein R2=OH. 

The intermediates of formula B are reacted with phenolic compounds such as 

30 phenol, substituted phenols, thiophenols and substituted thiophenols to give the 30 
novel compounds of formula I of the invention. 

The reaction of appropriately substituted ct-halophenylacetic acids and a- 
halophenylacetates with phenolic compounds such as thiophenols may be carried 
out in inert solvents such as lower alkanols, dimethyl sulfoxide, N.N- 

35 dimethylformamide, MAT-dimethylacetamide, xylene, toluene, tetrahydrofuran, 35 
acetone and hexamethylphosphoramide in the presence of a base to first convert 
the phenolic compound or thiophenol to the corresponding phenoxide or 
thiophenoxide. Bases such as lower alkoxides, sodium hydride, potassium hydride, 
sodium carbonate or potassium carbonate may be used to prepare the phenoxides 

40 and thiophcnoxides which are reacted with compounds of formula B to give 40 
displacement of the a-halogen atom and introduction of the desired c^-aryloxy- and 
ar-arylthio- substituents. The displacement reaction is conveniently carried out in 
refiuxing methanol or methanol-benzene with sodium methoxide as base for 2 — ^24 
hours or in refiuxing acetone with potassium carbonate for 10 — 30 hours. 

45 The desired intermediate /^-substituted phenylacetic esters of formula A 45 

(R^loweralkoxy) may also be prepared from p-aryloxy-. p-arylthio, /^-arylsulfinyl, 
acetophenones by reaction with thallium nitrate. The reaction with thallium nitrate 
is generally carried out in methanol to give the methyl esters (formula A, 
Rj^OCHa) which may be halogenated to give a-halo derivatives of formula B 

50 wherem Kj^UCKa, 30 
Alternatively, the p-aryloxy-, p-aryhhio-, p-arylsulfonyl-, /7-arylsulfinyI- 
acetophenones may be heated with sulfur and morpholine (Wilgerodt reaction) and 
the intermediate thiomorpholides hydrolyzed to give the substituted phenylacetic 
acids of formula A wherein R2=OH, or heated in an alcoholic solvent with mineral 

55 acid to give the substituted esters of formula A wherein R^^loweralkoxy, Coupling 55 
of phenols and thiophenols with /7-haio phenylacetic acid and esters with copper 
catalysis also give the desired intermediates of formula A wherein R2=OH or 
loweralkoxy. 

I/?-(/>-Cyanophenoxy)phenyl] acetic acid and I/)(p-nitrophenoxy)-phenyl]acetic 
60 acid are prepared by reaction of p-hydroxyphenylacetic acid with either p-bromo or ^0 
p-fluorobenzonitrile or l-chloro-4-nitrobenzene or l-fluoro-4-nitrobenzene. 
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respectively. The [;?-(p.nilrophenoxy)phenyl]acetic acid may be reduced to give Ip- 
(p-aminophenoxy)phenyl]acetic acid which may be diazotized and the diazonium 
salt used to prepare [/7-(|?-hydroxyphenoxy)phenyl] acetic acid, lp-{p- 
cyanophenoxy)phenyl]acetic acid or [p-(/?-halophenoxy)phenyl]acetic acid. These 
derivatives are useful intermediates for the preparation of some of the novel 5 
compounds of formula I of this invention. 

The esters of formula I wherein is as previously defined are prepared by the 
reaction of acid chlorides of formula C with the appropriate hydroxy compounds. 
Alternatively, the lower alkyl esters 




of formula I (R2=methoxy or ethoxy) may be reacted with a hydroxy compound in 
an ester exchange reaction to give the desired esters of formula 1. Lower alkyl 
halides and appropriately substituted lower alkyl halides may be reacted with the 
carboxylic salts of formula D to give the desired esters of formula I. For example, 
carboxylic acid salts of formula D may be reacted with 3-halo-l,2-propanediol to 15 
give the 2,3-hydroxypropyl esters of formula I which may be acylated to give 3- 
acyloxy-2-hydroxy propyl or 2,3-diacyloxy-propyl esters. Reaction of compounds 
of formula D with epichlorohydrin or epibromohydrin gives the 2,3-epoxypropyl 
esters of formula L The reactions of the alkali metal salts of formula D with lower 
alkyl halides and appropriately substituted lowcralkyl halides are best carried out 20 
in a solvent such as hexamethylphosphoramide at 50^ — 150**C, for 1 — 10 hours. 

The novel compounds of this invention of formula I wherein R, is lower alkyl, 
carboxy, lowcralkoxycarbonyl, lower dialkoxyphosphinyl may be prepared from 
the acid (R2=OH) or ester (R2=lower alkoxy) derivatives of formula I by first 
preparation of the dianions of the acids (Rj^OH) or of the mono carbanions of the 25 
esters (Rz^loweralkoxy) with suitable strong bases (for example lithium 
diisopropylamide or sodamide). Reaction of these dianions or carbanions with 
either lower alkyl halides, carbon dioxide, loweralkylchloroformates or 
diloweralkylchlorophosphates gives the compounds of formula I where Rj is 
loweralkyl, carboxy, lower alkoxycarbonyl and lower dialkoxyphosphinyl 30 
respectively. The reactions may be carried out at 0** to -78°C. in inert solvents 
such as tetrahydrofuran and tetrahydrofuran-hexamethylphosphoramide. 

The general methods of preparation of the novel compounds of this invention 
are given by the following statements: 

(A) A process of preparing a compound of the formula: 35 

Ar-Y-(g>-CC0R2 (I) 

x-aH 

wherein X, Y, R,, R^, Ar and Ar' are as defined above, characterized by reacting a 
compound of the formula: 

^1 

Z 

wherein R„ Rj, Ar and Y are as hereinabove defined and Z is halogen, loweralkyl 40 
sulfonyloxy or arylsulfonyloxy with a compound of the formula: 

(A/X)©M© 

wherein Ar' and X are as hereinabove defined and M is a metal of group I or II of 
the periodic table, and recovering said product therefrom; 



15 



20 



25 
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(B) A process of preparing a compound of the formula: 

jcORz (I) 



SmSn^' of th'e fo^mJlaT** ^ ^ characterized by reacUng a 

H 



X-Ar' 



r^5«[f X'^'/^^ ^^u^',^ hereinabove defined, with an alkali metal, 
lowJtniTv inX^"?*^ ^^^^^l '"f followed by treatment with a 

loweralkyl hal de, loweralkoxycarbonyl halade. carbon dioxide or a diloweralkoxy 
in Phosphmyl hahde. and recovermg said product therefrom. 

(C) A process of preparing a compound of the formula: 

^-i-'^y^m^ (I) 
x-aH 

wherein X, Y, R„ R^, Ar and Ar' are as defined above, characterized by reactine a 
compound of the formula: j ^ "b » 



00 

X-AH 
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wherein R, R^ X and Ar' are as hereinabove defined and R- is halogen, with a is 
compound of the formula: " 

(ArY)eM® 

wherein Ar and Y are as hereinabove defined and M is a metal of Group I or 
Group II of the periodic table, and recovering said product therefrom 

Ihe present invention also provides a therapeutic composition comorisinB a -yn 
S o"r dfluent™" ' '^'""''^ ""'^ " pharmarutSraXplablJ 

The compounds of the present invention show hypolipidemic activity The 
mechanism of^ action o these compounds is not known Mdwc do not Sto bl 
imitcd to any particular mechanism. However, the compounds 6f the present 25 
experKnu^'s^ollT;. Th^^^ hypolipidemic activity asWrmined byS 
experiments as follows: The compounds were administered orally admixed with the 
fi 8 ""^-^r^ "i^'^ 't*'- CD from Charles River. X control group of 

^^i- '"Gained on the diet alone; test groups were maintained on the Siet 
fjrnn,*^? mdicatcd percentage of compound by weight. After 5 d^s treatment 
serum sterol concentrations were determined. Serum triglycerides were estimated 
&misfry" ""sSarr"? 'L^^ ^ederer J^ilStiln in^^^^^ 

35 sterol levels 15% or more below that of t>ie controls, anXr^^reSs^SS 
°' "i^'^ below controls. Table I shows several oTSfcoSffi" of 
the present invention and the degree to which they depress serum sterols and 
triglyceride levels after a 5 day dosing period. ^ f « sicrois ana 



30 



35 
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TABLE I 

Compound 

Methyl a07-chlorophenoxy)-a-[y?- 
5 (^-chlorophenoxy)phenylJacetate 

Methyl a(phenoxy)-ar-[p-(p-chloro- 

phenoxy)phenyl]acetate 

Methyl ct(p-chlorophenylthio)-a- 

[p-(p-chlorophenoxy)phenyn- 
10 acetate 10 

Methyl a(phenylthio)-a-[p-(;?- 

chlorophenoxy-phenyl] acetate 

a(Phenoxy)-af[/7-(/7-chlorophcnoxy)- 

phenyllacetic acid 

15 Methyl ar(/?-chlorophenoxy)-ar-[;i- 0.1% 12 58 15 

(phenoxy)phcnyl]acetate 
Methyl a(phenoxy)-af-I/i-(phenoxy)- 
phenyljacetate 

Methyl a(/7-chlorophenylthio)-cr- _ _ , „ 

20 [p-(phenoxy)phenyl]acetate 20 

a(Phenylthio)-a-[/7-(A?-chlorophen- 
oxy)phenyll acetic acid 
a(Phenoxy)-a- [;>-(phenoxy)phenyl]- 
acetic acid 

25 ctO?-Chlorophenylthio)-ar-[p-(phcnoxy)- 0.1% 20 39 25 

phenyllacetic acid 

aO:?-Fluorophenoxy)-a-[p-(/?-chloro- 

phenoxy)phenyl] acetic acid 

Methyl a[p-(benzyloxy)phenoxy]-a- 

30 [p-(p-chlorophenoxy)pheny I] acetate 30 

cr[;7-(/?-Phenoxy)phenoxy]-af-[p-07- 

chlorophenoxy)phenyl] acetic acid 

Methyl a(phenoxy)-ar-[p-(p-chIoro- 

pheny lthio)phenyl] acetate 
35 Methyl a(/7-rm-butyIphenoxy)-a 0.1% 20 56 35 

l/?-(^-chlorophenoxy)phenyl]acetate 

Methyl a(m-rerr-butylphenoxy)-a- 

[/?-(p-chlorophenoxy)phenyl]acetate 

Methyl a(Qr,a,a-trifIuoro-m-tolyl- 
40 oxy)-t:r-[p-(p-chlorophenoxy)phenyl]- 40 

acetate 

Methyl cr(3-biphenylyloxy)-a-[p-(p- 
chlorophenoxy)phenyl]acetate 
Methyl a(4-chloro-l-naphthyloxy)- 
45 a-[/?-(^-chlorophenoxy)phenyl]acetate ^ 45 

Dimethyl a07-chlorophenoxy)-a- 
[^-(p-chlorophenoxy)-phenyl]- 
malonate 

Methyl a(p-cyclohexylphenoxy)- 
50 a-[p-(p-chlorophenoxy)phenyl]- 50 

acetate 

Methyl a(3,4,5-trichlorophenoxy)- 
af-[p-(p-chlorophenoxy)phcnyl]- 
acetate 

55 The novel compounds of the present invention are thus potentially useful as 55 

hypolipemic agents in mammals when administered orally in amounts ranging from 
about 0.2 mg. to about 25 mg. per kg. of body weight per day. A preferred dosage 
regimen for optimum results would appear to be from about 0.2 to about 40 mg. per 
kg. of body weight per day. 

W The hypolipemic compounds of the present invention may be formulated for 60 

oral administration, for example, with an inert diluent or with an assimilable edible 
carrier, or they may be enclosed in hard or soft shell gelatin capsules, or they may 
be compressed into tablets, or they may be incorporated directly with the food of 



Dose 


of Sterols 


Triglyceri( 


0.1% 


44 


60 


0.1% 


23 


54 


0.1% 


34 


57 


0.1% 


38 


35 


0.1% 


30 


55 


0.1% 


12 


58 


0.1% 


21 


58 


0.1% 


20 


47 


0.1% 


32 


44 


0.1%. 


22 


51 


0.1% 


20 


39 


0.1% 


29 


58 


0.1% 


29 


57 




33 


54 


0.03% 


6 


52 


0.1% 


20 


56 


0.1% 


41 


63 


0.1% 


29 


61 


0.1% 


29 


66 


0.1% 


11 


32 


0.1% 


33 


63 


0.1% 


51 


64 


0.1% 


30 


55 



Example 4 
Ethyl {p-fp-nitrophenoxy)phenyl] acetate 
A solution of 27.3 g of [p'-Cp-nitrophenoxy)phenyl]acetic acid in 270 ml of 



10 



20 



J ^ 1.554,299 

the diet. For oral therapeutic administration, the mixtures may be incorporated 
with excipients and used in the form of tablets, troches, capsules, elixirs, 
suspensions, syrups, wafers, and the like. Such compositions and preparations 
should contain at least 0.1% of hypolipemic agent. The percentage of active 

^ ingredient in the compositions and preparations may, of course, be varied and may 

conveniently be between about 5% to about 25% of the weight of the unit. The 
amount of mixture in such therapeutically useful compositions is such that a 
suitable dosage will be obtained. Preferred compositions or preparations according 
to the present invention are prepared so that an oral dosage unit form contains 

10 between about one and 200 milligrams of hypolipemic agent. 

The tablets, troches. pTIIs^ capsufes and the liRe may also contain the following: ' 
a binder such as gum tragacanth, acacia, corn starch or gelatin; an excipient such 
as dicalcium phosphate; a disintegrating agent such as corn starch, potato starch, 
alginic acid and the like; a lubricant such as magnesium stearate; and a sweetening 
agent such as sucrose, lactose or saccharin may be added or a flavoring agent such 15 
as peppermint, oil of wintergreen, or cherry flavoring. When the dosage unit form 
is a capsule, it may contain, in addition to materials of the above type, a liquid 
carrier such as a fatty oil. Various other materials may be present as coatings or to 
otherwise modify the physical form of the dosage unit. For instance, tablets, pills or 

^0 capsules may be coated with shellac, sugar or both. A syrup or elixir may contain 
the active mixtures, sucrose as a sweetening agent, methyl and propylparabens as 
preservatives, a dye and flavoring such as cherry or orange flavor. Of course, any 
material used in preparing any dosage unit form should be pharmaceutically pure 
and substantially non-toxic in the amounts employed. 

25 The invention is illustrated by the Examples which follow, 25 

Example 1 
[/7-(p-Nitrophenoxy)phenyl]acetic Acid 
A mixture of 38 g of /7-hydroxyphenylacetic acid, 39.4 g of 4- 
nitrochlorobenzene and 69 g of anhydrous potassium carbonate in 275 ml of N,N- 
30 dimethylacetamide is heated to 155^=^— 160*'C over 2 hours, and maintained at that 30 
temperature, under Argon atmosphere for 4 hours with vigorous stirring. On 
coohng, an orange solid separated. A 1000 g solution of 5% NaHCOg is added, 
resulting in a red brown solution. The solution is extracted with 4x100 ml of ether. 
The aqueous layer is acidified by the dropwise addition of 150 ml of concentrated 
35 HCl. A light yellow solid precipitates and is filtered and washed with 1500 ml of 35 
H2O to give the product, mp 132°— 136*»C. A sample is recrystallized from 19:1 
methanol-water, to give the product, mp 135°— 137°C. 

Example 2 
[p-O?- Aminoph en oxy)phenyl] acetic Acid 
To a solution of 13.65 g of [/?-(;7-nitrophenoxy)phenyl]acetic acid in 100 ml of 40 
ethanol is added 130 mg of platinum oxide. The mixture is shaken under 45 lb 
hydrogen pressure in a Parr shaker. After 2 hours, a thick white solid precipitates. 
The mixture is filtered, and 200 mg of fresh platinum oxide is added to the filtrate 
which is subjected to the reducing conditions. After an additional hour, the mixture 
45 is filtered and washed with cold ethanol. The combined solids are dissolved in hot 45 
methanol and filtered. Water is added to the filtrate to afford 4.9 g of a brown solid. 
A portion is recrystallized from methanol to yield the product as cream colored 
crystals, mp 172°C (dec). 

Example 3 

50 [/?-(p-Cyanophenoxy)phenyl] acetic Acid 

To a solution of 15.2 g of /?-hydroxyphenylacetic acid and 12.1 g of p- 
nuorobenzonitrile in 125 ml of N,N-dimethylacetamide is added, with vigorous 
stimng, 27.6 g of anhydrous potassium carbonate. The mixture is heated at 155° — 
160°C under an Argon atmosphere with rapid stirring for 4 hours. After cooling to 

55 room temperature the mixture is poured mto 300 ml of saturated NaHCO,. The 

mixture is extracted with two 100 ml portions of ether. The aqueous layer is 

acidifed with 50 ml of concentrated HCl. The product is filtered, washed with water 

(ca 500 ml) and dried to give a white solid mp 125.5°— 127.5°C. A portion is 

^^o^^fi"^^^^ ''^"^ '^'^ methanol-water (10 ml) to give white needles, mp. 126.5°— 
60 128. 5°C. 



50 



60 
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cthanol is cooled to 0°C and saturated with dry HCl gas over 3-1/2 hours. The 
resulting deep red solution is heated to reflux and maintained at reflux overnight. A 
yellow crystalline solid separates on cooling. The entire mixture is poured mto 500 
ml of water and extracted with three 200 ml portions of benzene. The combmed 
5 extracts are washed with two 150 ml portions of water, two 150 ml portions of 5 

saturated NaHCOs, 150 ml of saturated brine, and dried over MgS04. Evaporation 
of the solvent at reduced pressure affords an oil which yields yellow crystals from 
50 ml of cthanol. mp 70.5*^— TS'^C. Recrystallization from ethanol affords yellow 
prisms, mp 70,5^— 73°C. 

]0 Example 5 10 

[p-(p-Chlorophenylthio)phenyl] acetic Acid 
A solution of 6.0 g of 4-chlorothiophenol and 8.0 g of potassium hydroxide in 
80 ml of water is heated to 50°C and 0.8 g of copper powder and 10.4 g of 4- 
iodophenylacetic acid are added. The mixture is heated to reflux and maintained at 
15 reflux overnight. The mixture is then cooled and filtered. The filtrate is acidified 15 
with concentrated HCl to give a white solid which, on recrystallization froni 
methanol, yields cream colored plates, mp 135**— i40°C. A sample is recrystalhzed 
from chloroform-hexane to give white plates, mp 144.5** — 148°C. 

Example 6 

20 Ethyl[/?-(p-aminophenoxy)phenyl]acetate . c 20 

A mixture of 7.5 g of ethyUp-(/?-nitrophenoxy)phenyl]acetate and 200 mg of 
platinum oxide in 200 ml of ethanol is shaken under 45 lbs of hydrogen for one hour 
and then filtered through diatomaceous earth which is washed with 20 ml of 
ethanol. The combined filtrate and washings are concentrated to a yellow oil. Bulb- 

25 to-bulb distillation affords a pale yellow opaque oil, b.p. 176° 9 0.1 mm. 25 

Example 7 

Ethyl [p-(^-N-octylaminophenoxy)phenyl] acetate 
A slurry of 3.45 g of anhydrous potassium carbonate in 50 ml of 
hcxamethylphosphoramide (HMPA) containing 6.8 g of ethyl[/7-(>- 
aminophenoxy)phenyl] acetate is heated to 50°C. A solution of 6g of n-octyliodide 30 
in 10 ml of HMPA is added over 2 hours. The heating is continued for 24 hours. 
The mixture is diluted with 100 ml of HjO and extracted with two 100 ml portioi^ 
of ether. The combined extracts are washed with two 100 ml portions of H2O, 100 
ml of saturated brine» and dried over MgSO.. Evaporation of the solvent at reduced 
35 pressure affords a brown liquid, which yields, after silica gel chromatography 35 
(benzene, then CHCI3) and bulb-to-bulb distillation of the CHCL3 eluate, a pale 
yellow oil, b.p. 194° 0.05 mm. 

Example 8 

Ethyl[p-(^-N,N-dioctylaminophenoxy)phenyl]acetate 
40 Bulb-to-bulb distillation (210°® 0.05 mm) of the benzene eluate from Example 40 

7 affords the product as a pale yellow oil. 

Example 9 

Ethyllp-((>-acetylaminophenoxy)phenyl]acetate 
To a mixture of 6.8 g of ethyl[p-(p-aminophenoxy)phenyllacetate, 7.5 ml of 
45 acetic acid, 5.4 ml of water and 8.75 g of crushed ice, maintained at 0°— 5°C is 45 
added 2.8 g of acetic anhydride. The temperature immediately rises to 15°C. The 
stirring is continued for two hours, and extracted with two 50 ml portions of ether. 
The combined extracts are washed with 50 ml of HjO, 50 ml of saturated NaHCOp, 
50 ml of saturated brine, and dried over MgSO^. Evaporation of the solvent ^fords 
50 the product as a tan solid, mp 95°— 1 02°C. A portion is recrystallized from ethanol- 50 
hexane to give the product, mp 105°— 107°C. 

Example 10 
Methyl[p-(;?-chlorophenylthio)phenyl]acetate 
A mixture of 21 g of l;?-(p-chlorophenylthio)phenyl]acetic acid and 11.9 g of 
55 thionyl chloride are stirred overnight at room temperature. To the resulting 55 
greenish yellow solution is added 20 ml of benzene and the solvent is evaporated at 
reduced pressure. This procedure is repeated once. The residue is added dropwise 
to 300 ml of methanol, maintained at 0°C. and the resulting solution is stirred 
overnight, the solvent is evaporated at reduced pressure and the mixture is 
60 dissolved in 200 ml of ether. The ether layer is washed with 100 ml of water, 1 00 ml 60 
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of saturated NaHC03, 100 ml of saturated brine and dried over MgS04. 
Evaporation of the solvent and distillation of the residue affords the product as a 
light yellow oil. 

Example 11 

5 [p-(p-Chlorophenylsulfinyl)phcnYl] acetic Acid 5 

To a solution of 4.49 g of sodium metaperiodate in 80 ml of water is added a 

solution of 5.57 g of [p-0E7-chlorophenylthio)phenyllacetic acid in 75 ml of 1.75?; 

NaOH. A white solid precipitates immediately. After stirring overnight the mixture 

is filtered and the filtrate is acidified with concentrated HCl to give a white solid. 
10 This product, which contains some starting material, is reworked, as above, to yield 10 

the pure product. Recrystallization from chloroform-hexane affords white crystals, 

mp 139^— 14PC and 144^— MS.S^'C. 

Example 12 
[A?-0?-Chlorophenylsulfonyl)phenyl]acetic Acid 
To a solution of 5.57 g of [/?-(p-chlorophenyltnio)phenyl]acetic acid in glacial 15 
acetic acid is added 25 ml of 30% hydrogen peroxide. The mixture is heated to 70*'C 
forming a clear yellow solution. The mixture is maintained at 70''C for 3 hours and 
then cooled to give a white precipitate on washing with water, mp 153*'— I57^C. 
Recrystallization from chloroform affords the product as fine white needles, mp 
20 156.5-— 159*»C. 20 

Example 13 

Methyl a-Bromo-a-[^-0-chlorophenoxy)phenyI]acetate 
To a solution of 1.38 g of methyl a-[/?-0?-chlorophenoxy)phenyl]acetate in 15 
ml of carbon tetrachloride is added 0.92 g of N-bromosuccinimde and a small drop 
25 of concentrated HBr. The mixture is maintained at reflux for 72 hours and cooled 25 
to room temperature. Filtration through 50 g of aluminum oxide, evaporation of 
the solvent and bulb-to-bulb distillation of the residue (166** 9 0.05 mm) affords the 
product as a colorless oil. 

Example 14 

30 Methyl Bromo[/7-(phenoxy)phenyl] acetate 30 

A mixture of 22.68 g of methyl[p-(phenoxy)phenyl]acetate, 17,195 g of N- 
bromosuccinimide and 20 drops of carbon tetrachloride saturated with HBr in 300 
ml of carbon tetrachloride is heated at reflux for 28 hours. After cooling, the 
mixture is filtered through aluminum oxide, concentrated and distilled at 0.15 mm . 

35 to give the product as a colorless oU (bp 162.5** — ISS'^C). 35 

Example 15 
Methyl [/7-(phenylthio)phenyI]acetate 
A solution of 6.9 g of methyl 4-iodophenylacetate and 4.74 g of cuprous 
phenylmercaptide in 250 ml of pyridine is heated to reflux and maintained at reflux 
40 under Argon for 18 hours. The resulting brown solution is poured into 500 ml of 40 
water and extracted with 200 ml of ether. The organic extract is washed with 200 ml 
each of 10% HCl, saturated NaHCOg, saturated brine and dried over MgSO^. 
Evaporation of the solvent at reduced pressure affords a brown liquid, which is 
filtered through aluminum oxide (benzene eluant). The benzene is evaporated and 
45 the residue is distilled (128°C o 0.05 mm) to yield the product as a coloriess liquid, 45 

Example 16 

Methyl ar-(p-chlorophenoxy)-a-[/7-Q?-chlorophenoxy)- 
phenyllacetate 

To a solution of 1.19 g of sodium methoxide in 40 ml of methanol is added 3.21 
50 g of 4-chlorophenol. A few crystals of potassium iodide are added, followed by a 50 
solution of 7.11 g of methyl a-bromo-af-[p-(/>.chlorophenoxy)phenyl]acetate in 10 
ml of benzene. The solution is heated at reflux overnight. After cooling to room 
temperature, the solution is poured into 100 ml of water and extracted with two 100 
ml portions of ether. The combined extracts are washed with 50 ml of 5% NaOH, 50 
55 ml of saturated brine and dried over MgS04. The solvent is evaporated at reduced 55 
pressure and the residue is triturated with petroleum ether to give the product as 
white crystals, mp lOO*'— 101.5°C. 

Example 17 

Methyl ar-(phenoxy)-ar-[/7-(p-chlorophenoxy)phenyl] acetate 
60 By a procedure identical with Example 16, except for the use of phenol as 60 

reactant, there is isolated the product as a colorless oil. 
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Example 18 

Methyl a-(^-chIorophenylthio)-a-[/7-0?-chlorophenoxy)- 
phenyllacetate 

Methyl a-broino-a-[p-(p-chlorophenoxy)pheny I] acetate (7. 11 g) is reacted with 
5 3.61 g of 4-chlorothiophenol in methanol, as in Example 16, to give a yellow oil 5 

which is bulb distilled at 0.01 mm to afford a colorless oil (1 88^*0 which solidifies to 
give white crystals, rap 71°— 75°C. A portion is recrystallizcd from hexane to give 
white needles, mp 74°— 75.5*»C. 

Example 19 

10 Methyl ar-(phenylthio)-ar-[p-(p-chlorophenoxy)phenyl]acetate 10 

Methyl cr-bromo-a-[;y-(p-chlorophenoxy)phenyl]acetatc (7.1 1 g) is reacted with 
2.75 g of thiophenol in methanol, as in Example 16, to yield a yellow oil. After a 
brief distillation at 0,02 mm to remove volatile impurities, the residue is 
evaporatively distilled (173°C 9 0.01 mm) to afford the product as a colorless oil 

15 which solidifies, mp 64°— 68.5°C. A portion is recrystallizcd from hexane to give 15 
white plates, mp 7L5°— 72,5°C. 

Example 20 

a-(Phenoxy)-a-[p"(p-chlorophenoxy)phenyl]acetic Acid 
A mixture of 4.4 g of methyl a-(phenoxy)-a- [/?-(/>- 

20 chlorophenoxy)phenyl] acetate, 27 g of 20% KOH, and 20 ml of methanol is 20 
refluxed overnight. After cooling to room temperature, the methanol is removed at 
reduced pressure. The residue is dissolved in 100 ml of H2O and extracted with 100 
ml of ether. The aqueous layer is acidified with concentrated HCl and a yellow oil 
separates. The mixture is extracted with two 50 ml portions of chloroform. The 

25 combined extracts are washed with 50 ml of water and saturated brine and dried 25 

over MgS04. Evaporation of the solvent at reduced pressure affords the product as 
a white solid, mp 114° — 115.5°C, after trituration with petroleum ether. 

Example 21 

Methyl a-(p-chlorophenylthio)- a- [p-(phenoxy)phenyl] acetate 
30 Methyl ar-bromo-a-[p-(P^enoxy)phenyl] acetate (6.42 g) is reacted with 3.21 g 30 

of 4-chlorophenol in methanol as in Example 16 to afford a white solid, which is 
recrystallizcd from hexane to yield the product, mp 99° — 102°C. 

Example 22 

Methyl a-(phenoxy)Q:-[p-(phenoxy)phenyl]acetate 
35 Methyl a.bromo-ar-[p-(phenoxy)phenyl]acetate is reacted with 2.35 g of 35 

phenol in methanol as in Example 16 to afford 6 g of a yellow liquid after distillation 
(154°C @ 0.15 mm). A 2.2 g portion is purified by chromatography on silica gel (60 
g) with benzene eluent to give the product as a white solid, mp 75.5°— 77°C (from 
pet. ether). 

40 Example 23 40 

Methyl af-Jp-chlorophenylthio)-a- [p-(phenoxy)phenyl] acetate 
Methyl a-bromo-a-[/^(phehoxy)phenyl]acetate is reacted with 3.61 g of 4- 
chlorothiophenol in metnanol as in Example 16 to afford a yellow oil which 
solidifies on standing. Recrystallization from 50 ml of petroleum ether affords the 
45 product as white crystals, mp 66° — 67.5°C. 45 

Example 24 

ar-(Phenylthio)-a-[;7-(p-chlorophenoxy)phenyl]acetic Acid 
A mixture of 4.22 g of methyl ci:-(phenylthio)-ct-[p- 
chlorophenoxy)phenyl]acetate, 20 ml of 20% KOH and 5 ml of methanol is refluxed 
50 overnight. The resulting two phase mixture is diluted with 500 ml of water and 50 
acidified with concentrated HCl to afford a semisolid product. The mixture is 
extracted with two 100 ml portions of chloroform. The combined extracts are 
washed with 100 ml of water, saturated brine, and dried over MgS04. A white 
crystalline solid is obtained on evaporation of the solvent. Recrystallization from 
55 chloroform affords white crystals, mp 156° — 157.5°C. 55 

Example 25 

ar-(Phenoxy)-ar-[/)-(phenoxy)phenyl]acetic Acid 
A mixture of 3.75 g of methyl a-(phenoxy)-af-l^-{phenoxy)phenyl]acetate in 20 
ml of 20% KOH and 5 ml of methanol is refluxed overnight to afford, after 
60 acidification, a white solid, mp 144°— 146°C (from chloroform-petroleum ether). 60 
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Example 26 

[p-07-MethyIsulfonylphenoxy)phenyI]acetic Acid 
A mixture of 30.4 g of p-hydroxyphenylacetic acid, 38.12 g of p-chlorophenyl 
meihylsulfone, 55.2 g of potassium carbonate and 250 ml of N,N- 
5 dimethylacetamide is heated under Argon overnight at 150° — 155°C with vigorous < 

stirring. The mixture is cooled, diluted with 500 ml of HgO and extracted with two 
200 ml portions of benzene. Acidification of the aqueous layer affords an amber oil 
which solidifies to a white solid, mp 122.5** — US^'C. Recrystallization from 
chloroform affords the product as white needles, mp 127.5*' — 129.5*'C. 

10 Example 27 

ar-(^-Chlorophenylthio)-a-[p-(phenoxy)phenyl] acetic Acid 
A mixture of 3.55 g of methyl a-(;?-chlorophenylthio)-ar-[p- 
(phenoxy)phenyljacetate, 20 ml of 20% KOH and 5 ml of methanol is refluxed 
overnight. The mixture is acidified and worked up to afford a light green solid 
15 which is crystallized from chloroform to yield the product as white crystals, mp i< 

121° — 125**C. 
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Example 28 
4'-(a,ar,£i;-Trifluro-w-tolyloxy)acetophenone 
A mixture of 32.4 g of ar,Q:,ar-trifluoro-.w-cresol, 27,62 g of p- 
fluoroacetophenone, 55.2 g of potassium carbonate and 250 ml of N,N' 20 
dimethylacetamide is heated under Argon overnight with vigorous stirring at 
150° — 155°C. After cooling the mixture is added to 500 ml of water and extracted 
with benzene. The combined extracts are washed with two 100 ml portions of 5% 
NaOH, 100 ml of H2O, 100 ml of saturated brine, and dried over MgS04. 
25 Evaporation of the solvent at reduced pressure affords a brown liquid which is 25 
distilled to give the product as a pale yellow oil (bp 122** — 142*'C <g» 0.2 mm). 

Example 29 

Methyl cr-</7-chlorophenoxy)-ar-(p-iodophenyl)acetate 
To a mixture of 2.38 g of sodium methylate in 80 ml of methanol is added 6.42 g 

30 of 4-chlorophenol and a few crystals of potassium iodide. After 1/2 hour of stirring 30 
a solution of 14.2 g of methyl ar-bromo-a-O^-iodophenyOacetate in 6 ml of benzene 
is added. The mixture is refluxed overnight. After cooling to room temperature, the 
mixture is added to 200 ml of water and extracted with two 50 ml portions of 
chloroform. The combined organic layers are washed with 50 ml of 5% NaOH, 50 

35 ml of HjO, 50 ml of saturated brine, and dried over MgS04. Evaporation of the 35 
solvent affords the product as a white solid, mp 122** — 125**C. A portion is 
recrystallized from petroleum ether to yield white crystals, mp 126** — 127**C. 

Example 30 
Methyl a-(phenoxy)-a-(p-iodophenyl)acetate 
^0 In a similar manner as in Example 29, 14.2 g of methyl a-bromo-a-ip- 40 

iodophenyl)acetate is reacted with 4.70 g of phenol in methanol to yield a white to 
light pink solid, mp 68"^— 71**C. Recrystallization from petroleum ether yields the 
product as white crystals, mp 72.5** — 74*'C. 

Example 31 

^■^ Methyl a-(p-chlorophenylthio)-a-(/?-iodophenyl)acetate 45 

In a similar manner as in Example 29, 12.7 g of methyl a-bTomo-a-ip- 
iodophcnyl)acetate is reacted with 6.47 g of 4-chlorothiophenol in methanol to 
yield a white solid, mp 44** — 46**C, 

50 Example 32 

Methyl {phenylthio)OE?-iodophenyl)acetate 50 
In a similar manner as in Example 29, 14.2 g of methyl a-bromo-a-O'- 
iodophenyOacetate is reacted with 5.5 g of thiophenol is methanol to yield white 
crystals, mp 62.5° — 65**C. 

Example 33 

^5 Methyl a-(p-chlorophenoxy)[/?-(phenylthio)phenyl] acetate 55 

A mixture of 6.04 g of methyl a-(p-chlorophenoxy>(p-iodophenyl)acetate, 3.36 
g of cuprous phenylmercaptide, and 800 mg of thiophenol in 150 ml of pyridine is 
heated under Argon overnight. The mixture is poured into 300 ml of water and 
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extracted with two 100 ml portions of chloroform. The combined organic layers are 
washed with two 50 ml portions of 5% NaOH, two 50 ml portions of water, 50 ml of 
saturated brine and -dried over MgS04. Evaporation of the solvent at reduced 
pressure yields an oil. After column chromatography (benzene) and bulb-to-bulb 
5 distillation (172°C «> 0,01 mm) there is obtained the product as a yellow oil. 5 

Example 34 

Methyl [/?-(ar,a',a-trifluoro-w-tolyloxy)phenyl]acetate 
A solution of 73.5 ml of 70% perchloric acid in 370 ml of methanol is cooled to 
0®C and 73.76 g of thallium nitrate trihydrate followed by 42.25 g of 4'-(a,Qr,ar- 

10 trifluoro-/w-tolyloxy)acetophenone are added. The mixture is allowed to stir 10 

overnight while warming to room temperature. A white solid is removed by 
filtration and the filtrate is diluted with one liter of water. The resulting mixture is 
extracted with three 200 ml portions of chloroform. The combined organic extracts 
are washed with two 200 ml portions of water, 200 ml of saturated NaHCOg, 

15 saturated NaCl and dried over MgS04. Evaporation of the solvent affords a yellow 15 

oil, which is filtered through aluminum oxide (benzene) and distilled at 0.07 mm to 
give the product as a yellow oil, bp 120**— 148**C. 

Example 35 

lp-(a,a,ct-Trifluoro-/M-tolyloxy)phenyl] acetic Acid 

20 A mixture of 12.40 g of methyl [p-(a,a,cK-trifIuoro-m-tolyloxy)phenyl]acetate, 20 

30 ml of 20% KOH and 10 ml of water is refluxed overnight. After dilution with 250 
ml of water, the clear orange solution is acidified and extracted with two 50 ml 
portions of chloroform. The combined organic extracts are washed with two 50 ml 
portions of water, saturated brine, and dried over MgS04. Evaporation of the 

25 solvent affords white crystals, mp 61° — 63 ''C (from petroleum ether). 25 

Recrystallization from petroleum ether affords colorless blades, mp 61** — 62.5**C. 

Example 36 

Methyl a-(phenoxy)-a-[/7-(p-chlorophenylthio)phenyl]acetate 
A mixture of 5.0 g of methyl a-(phenoxy)-a-(^-iodophenyl)acetate and 3.09 g 

30 of cuprous 4-chlorophenylmercaptide in 150 ml of pyridine is heated under Argon 30 
overnight, the resulting brown solution is added to 300 ml of water and extracted 
with 2x 100 ml of chloroform. The extracts are washed with two 50 ml portions of 
10% HCl. 50 ml H2O, 50 ml 5% NaOH, 50 ml saturated NaHC03, 150 ml of 
saturated brine and dried over MgS04. Evaporation of the solvent yields a brown oil 

35 which is filtered through aluminum oxide (benzene). The resulting amber oil is 35 
purified by chromatography on 25 g of silica gel (benzene) and bulb-to-bulb 
distillation (176**C • 0.075 mm) to give the product as a yellow oil. 

Example 37 

M ethyl [p-(p-chloropheny Isulf ony l)pheny 1] acetate 

40 A mixture of 14.62 g of methyl [p-(p-chlorophenylthio)phenyl] acetate, 100 ml 40 

of glacial acetic acid and 62.5 ml of 30% hydrogen peroxide is heated to 70®C and 
kept at 70°C for 3 hours. After cooling, the mixture is poured into 500 ml of water 
and extracted with three 100 ml portions of chloroform. The combined extracts are 
washed with three 100 ml portions of water, 100 ml of saturated NaHCOg, saturated 

45 brine and dried over MgS04. Evaporation of the solvent affords an oil which 45 
crystallizes on standing to give 14,9 g of product as white crystals (from petroleum 
ether) mp 78''— SO'^C. 

Example 38 
4'-(4-chloro- 1 -naphthyloxy)acetophenone 

50 A mixture of 35.6 g of 4-chloro-l-naphthol, 27.62 g of 4-fluoroacetophenone, 50 

and 55.2 g of potassium carbonate in 250 ml of A^.^-dimethylacetamide are heated 
under Argon with vigorous stirring at 150** — 155**C overnight. After cooling to 
room temperature, 5O0 ml of water is added and the mixture is extracted with three 
150 ml portions of benzene. The combined extracts are washed with two 150 ml 

55 portions of 5% NaOH, three 150 ml portions of 10% HCl, two 150 ml portions of 55 
water, 150 ml of saturated NaHCOg, 150 ml of saturated brine, and dried over 
MgS04. Evaporation of the solvent at reduced pressure affords a light brown solid, 
which is extracted with 800 ml of hot hexane to give the product as a tan solid, mp 
98''— 105**C. Recrystallization from 15:1 hexane-chloroform gives cream colored 

60 plates, mp 100**— 104.5**C. 60 
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Example 39 

Methyl a-<P-^^''^butylphenoxy)-cir-[;7-(4-chlorophenoxy)- 
phenyljacetate 

To a solution of 3.75 g of 4-?m-butylphenol and 1.19 g of sodium methoxide 
5 and a few crystals of potassium iodide in 40 ml of methanol is added 7,11 g of 

methyl a-bromo-a-[/?-(p-chlorophenoxy)phenyl]acetate in 10 ml of benzene. The 
mixture is refluxed overnight. On cooling, a white solid separates. The entire 
mixture is poured into 100 ml of water and extracted with two 100 ml portions of 
ether. The combined extracts are washed with 100 ml of 5% NaOH, 100 ml of water 
10 and saturated, brine, and dried over MgS04. Evaporation of the solvent affords a 
white solid, which is crystallized from hexane to give the product as fine white 
needles, mp 118^— 120'C. 

Example 40 

Methyl a-(/K-rm-butyIphenoxy)-a-[;7-(p-chlorophenoxy)- 
15 phenyllacetate 

In an identical manner as in Example 39, 7.11 g of methyl a-bromo-a-lp-ip- 
chlorophenoxy)phenyl]acetate is reacted with 3.75 g of 3-rerf-butylphenol in 
methanol to give a yellow oil. Fractional bulb-to-bulb distillation gives the product 
as a viscous yellow oil (182^C 9 0.05 mm). 

20 Example 41 20 

Methyl a-|>-(/7-chlorophenoxy)phenyl]~ar-(a:,ar,ar-trifluoro- 
m-tolyloxy)acetate 

In a similar manner as in Example 39, 7.11 g of methyl a-bromo-a-lp-O'- 
chlorophenoxy)phenyl] acetate is reacted with 4.05 "g of /w-hydroxybenzotrifluoride 
25 in methanol to give a yellow oil which is purified by fractional bulb-to-bulb 25 
distillation to give the product as a colorless oil (172''C & 0.05 mm). 

Example 42 

Methyl (3-biphenylyloxy)Ip-(p-chlorophenoxy)-phenyl]acetate 
In a similar manner as in Example 39, 7.11 g of methyl ar-bromo-ar-[p-0'- 
30 chlorophenoxy)phenyl]acctate is reacted with 4.25 g of 3-phenylphenoI in 30 
methanol to give a yellow oil, which is subjected to fractional bulb-to-bulb 
distillation (175**— 178*^0 @ 0.02 mm) to remove volatile impurities. The glassy 
residue is subjected to fihration through 200 g of silica gel (benzene) and 
concentration to yield the product as an orange foam. 

35 Example 43 35 

Methyl af-(4-chloro- 1 -naphthyloxy)ar[/i-OE^-chlorophenoxy)- 
phenyl] acetate 

In a similar manner as in Example 39, 7.11 g of methyl a-bvomo-aAp-ip- 
chlorophenoxy)phenyl]acetate is reacted with 4.46 g of 4-chloro-l-naphthol in 
40 methanol to give a brown oil which is subjected to column chromatography on 250 40 
g of silica gel. Elution with benzene affords, after 500 ml, two fractions (250 ml of 
eluant) which yields the product as a white solid (mp 94°— 96°C) after tritration 
with petroleum ether. A sample is recrystallized from 10 ml of hexane to yield white 
crystals, mp 94°— 96°C. 

45 Example 44 45 

Methyl af-(p-acetamidophenoxy)-af-[/?-(;?-chlorophenoxy)- 
phenyl] acetate 

To a solution of 3.78 g of p-acetamidophenoU 1.1 g of sodium methoxide, and 
50 mg of potassium iodide in 40 ml of methanol is added 7.1 1 g of methyl a-bromo- 

50 cir-[p-(/7-chlorophenoxy)phen3^1]acetate in 15 ml of benzene. The mixture is refluxed 50 
for 20 hours, poured into ice and water and extracted with chloroform. The 
chloroform extracts are washed with 10% potassium carbonate and with water. The 
extract is dried over magnesium sulfate and concentrated to a gum under vacuum. 
Petroleum ether is added to the residue and several ml of acetone. Scratching the 

55 flask gives crystals which are filtered to give the product as pink crystals, mp 55 
152*^ — 157°C. The crystals are dissolved in a minimum amount of hot acetone, the 
solution chilled and diluted with petroleum ether. Chilling and filtering gives pale 
pink crystals, mp 157°— 160**C. 

Example 45 

60 Methyl (w-[m-phenoxyphenoxy]phenoxy)-a:-[/7-(p-chlorophenoxy)- 60 

phenyllacetate 

To a solution of 6.96 g of /M(w-phenoxyphenoxy)phenol, 1.19 g of sodium 
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methoxide and 50 mg of potassium iodide in 40 ml of methanol is added 7.1 1 g of 
methyl af-bromo-a;-[p(^-chlorophenoxy)phenyl]acetate in 10 ml of benzene. The 
mixture is refluxed for 20 hours, poured into ice and water and extracted with 
chloroform. The chloroform extracts are washed with 10/^ potassium carbonate 
5 and with water. The extract is dried over magnesium sulfate and concentrated 5 

under vacuum to give an oil. Filtration once through silica gel (chloroform solvent) 
and again through silica gel with benzene as solvent gives the product as an oil. 

Example 46 

Methyl cif-0?-chlorophenoxy)-ar-(/i-(^-cyanophenoxy)- 
10 phenyllacetate 10 

To a solution of 40 ml of methanol, 1.19 g of sodium methoxide and 3.21 g of 
chlorophenol is added 7.4 g of methyl a-bromo-ar-Ip-(p- 
cyanophenoxy)phenyl]acetate in 15 ml of benzene. The mixture is refluxed for 20 
hours, poured into ice and water, and extracted with ether. The ether extracts are 
15 washed with 10% potassium carbonate and with water. Drying over magnesium 15 
sulfate and removal of the solvent under vacuum gives a tan oil. Filtration once 
through silica gel with chloroform as solvent gives an oil in the first fractions. The 
oil is filtered through silica gel with benzene as the solvent to give, in the first 
fractions, a pale yellow oil. 

20 Example 47 20 

a-(p-Fluorophenoxy)-a-[^-03-chlorophenoxy)phenyl]- 
acetic Acid 

To a solution of 2.80 g of p-fluorophenol and 1.19 g of sodium methoxide in 40 
ml of methanol is added 50 mg of potassium iodide and 7. 1 1 g of methyl or-bromo-a:- 

25 [p-(p-chlorophenoxy)phenyl]acetate in 10 ml of benzene. The mixture is refluxed 25 
for 20 hours and the solvent removed under vacuum. To the residue is added water 
and the mixture is extracted with ether. The ether extracts are washed with 10% 
potassium carbonate and with water and dried (MgS04). The solvent is removed 
under vacuum to give a tan oil. The oil is dissolved in 60 ml of ethanol and 6 ml of 

30 water and 5 g of potassium hydroxide is added. The mixture is refluxed for 3.5 30 
hours, acidified with concentrated hydrochloric acid, diluted with water and 
poured onto ice. The mixture is extracted with chloroform and the extracts washed 
with water and dried over magnesium sulfate. Concentration in vacuo gives an oil. 
The oil is dissolved in aqueous sodium bicarbonate and the mixture extracted with 

35 chloroform. The aqueous layer is acidified with concentrated hydrochloric acid, 35 
extracted with ether and the extracts dried (MgS04). Removal of the solvent in 
vacuo gives the product as a tan oil. A small sample is crystallized, mp 106° — 1 1 1 ^'C. 

Example 48 

Methyl ar-(3,4,5-trichlorophenoxy)-a-[p-(p-chlorophenoxy)- 
40 phenyllacetate 40 

To a solution of 4.93 g of 3,4,5-trichlorophenol and 1.19 g of sodium methoxide 

in 40 ml of methanol is added 7.11 g of methyl a-bromo-a-lp-O'- 

chlorophenox^)phenyl]acetate in 10 ml of benzene and 50 mg of potassium iodide. 

The mixture is refluxed for 20 hours and the solvent removed in vacuo. To the 
45 residue is added water and the mixture is extracted with ether. The ether extracts 45 

arc washed with 10^/ potassium carbonate and with water and dried (MgS04). 

Evaporation of the solvent under vacuum gives a tan oil. The oil is dissolved in 

chloroform and filtered through a column of silica gel. Removal of the solvent from 

the second 200 ml cut gives the product as a tan oil. 

30 Example 49 50 

a-b-0^-Phenoxy)phenoxy]-a-[/7-(p-chlorophenoxy)phenyl]- 
acetic Acid 

To a solution of 4.66 g of p-phenoxyphenol and 1.19 g of sodium methoxide in 
40 ml of methanol is added 7,11 g of methyl a-bromo-a-lp-ip- ' 

55 chlorophenoxy)phenyl]acetate in 10 ml of benzene and 50 mg of potassium iodide. 55 
The mixture is refluxed for 22 hours and poured into ice and water. The mixture is 
extracted with ether and the ether extracts washed with 10% potassium carbonate 
and with water. The extracts are dried over magnesium sulfate and concentrated 
under vacuum to give a tan oil. The oil is combined with 60 ml of ethanol, 6 ml of 

60 water and 5 g of potassium hydroxide and the mixture is refluxed for 3.5 hours. The 60 
mixture is acidified with concentrated hydrochloric acid, diluted with water and 
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extracted with chloroform. The chloroform extracts are dried (MgS04) and 
concentrated under vacuum to give an oil. The oil is dissolved in methanol, filtered 
through "Celite" (Registered Trade Mark) and the filtrate concentrated under 
vacuum to an oil. The oil is heated overnight on a steam bath under vacuum (0. 1 
5 mm) to give the product as a thick oil. 5 

Example 50 

Methyl a:-[/7-(BenzyIoxy)phenoxy-ar-[^-(^-chlorophenoxy)- 
phenyllacetate 

To a solution of 5.0 g of /?-benzyloxyphenol and 1.19 g of sodium methoxide in 
10 40 ml of methanol is added 50 mg of potassium iodide and 7.11 g of methyl or- 10 
bromo-a-[p-(p-chlorophenoxy)phenyl]acetate in 10 ml of benzene. The mixture is 
refluxed for 22 hours and poured into ice and water. The mixture is extracted with 
ether and the ether extracts washed with 10% potassium carbonate and with water. 
The extracts are dried (MgS04) and the solvent removed under vacuum to give an 
1 5 oily solid. Trituration with hexane plus a small amount of acetone and chilling gives 1 5 

crystals. Filtration gives the product as off-white crystals, mp 91°— 96*'C. 
Recrystallization by dissolving in hot acetone, diluting with petroleum ether, 
chilling and filtering gives the product as white crystals, mp 88° — ^90**C. 

Example 51 

2^ Methyl ct-(/«-chIorophenoxy)-a-[p-(p-chlorophenoxy)- 20 

phenyl] acetate 

To a solution of 1 . 19 g of sodium methoxide and 3.21 g of w-chlorophenol in 40 
ml of methanol is added 50 mg of potassium iodide and 7.11 g of methyl ct-bromo-ct- 
[/7-(p-chlorophenoxy)phenyl]acetate in 10 ml of benzene. The mixture is refluxed 
25 overnight and poured into 100 ml of water. The mixture is extracted with ether and 95 

the ether extracts washed with 5% NaOH, water, saturated NaCl solution and dried 
(MgS04). The solvent is removed under vacuum to give an oil. Chromatography 
over silica gel (solvent-benzene) gives the product as a pale yellow oil. 

Example 52 

30 Methyl cr-(p-cyclohexylphenoxy)-a-[p-(p-chlorophcnoxy)- 30 

phenyl] acetate 

To a solution of 1.19 g of sodium methoxide and 4.4 g of p-cyclohexylphenol in 
40 ml of methanol is added 50 mg of potassium iodide and 7,11 g of methyl a- 
bromo-cir-[p-(p-chlorophenoxy)phenyl] acetate in 10 ml of benzene. The solution is 

35 refluxed overnight, cooled to room temperature and poured into 100 ml of water. 35 
The mixture is extracted with two 60 ml portions of ether and the combined 
extracts washed with two 50 ml portions of 5% sodium hydroxide. 50 ml of water 
and 50 ml of saturated NaCl. The extract is dried (MgS04) and the solvent removed 
under vacuum. The residue is triturated with petroleum ether to give the product as 

40 white crystals, mp 122''— I23.5*'C. 40 

Example 53 

Methyl a-(3,5-dimethyl-4-chlorophenoxy)-ar-[/?-(/?-chlorophenoxy)- 

phenyl] acetate 

To a solution of 1,19 g of sodmm methoxide and 50 mg of potassium iodide in 
40 ml of methanol is added 3.92 g of 3,5-dimethyl-4-chlorophenol. After one hour, a 45 
solution of 7.11 g of methyl ar-bromo-a-[/7-(p-chlorophenoxy)phenyl]acetate in 10 
ml of benzene is added. The solution is refluxed overnight. After cooling to room 
temperature the mixture is poured into 100 ml of water and extracted with two 60 
ml portions of ether. The combined extracts are washed with two 50 ml portions of 
^ 5% NaOH. 50 ml of water, 50 ml of saturated brine and dried (MgS04). 50 
Evaporation of the solvent affords a yellow oil which is chromatographed on 100 g 
silica gel and eluted with 400 ml of benzene. Evaporation of the solvent under 
vacuum gives the product as a colorless oil. 

Example 54 

55 Methyl ar-(p-chlorophenoxy)-a-[p-<p-chlorophenoxy)phenyl]- 55 

ar-(diethoxyphosphinyl)acetate 
A solution of 2.02 g of A^,yV-diisopropylaminc in 15 ml of dry tetrahydrofuran is 
cooled to 0°C under argon and a solution of 0.017 mole of «-butyiIithium in hexane 
is added dropwise while keeping the temperature at 0° — 5**C. After 15 minutes, the 
60 solution is cooled to -70*' C and 6,05 g of methyl a-(/;-chlorophenoxy)-fy-l/i-(p- 60 
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chlorophenoxy)phenyl]acetale in 10 ml of tetrahydrofuran is added over 15 
minutes while cooling at -65° to -.70*»C, After 15 minutes 3.58 g of 
hcxamethylphosphoramide is added and after 1/2 hour 5.17 g of diethyl 
chlorophosphate is added. After 1 hour at -70**C the mixture is allowed to wami 

5 to room temperature and stirred overnight. The mixture is poured into water and 5 

extracted with ether. The ether extracts are washed with 10% HCl, water, saturated 
NaHCOg, saturated brine, and dried (MgS04). Removal of the solvent under 
vacuum gives a brown oil. The crude product is chromatographed on 250g of silica 
gel. Elution with 1 liter of 3:2 benzene-chloroform and 1 liter of 1:1 benzene- 

10 chloroform affords some fractions which are discarded. Further elution with jq 
chloroform affords a yellow oil which is further purified by preparative thin-layer 
chromatography to yield the product as a yellow oil. 

Example 55 

Methyl 2-(p-chlorophenoxy )-2-[;7-(/?-chlorophenoxy)phenyl]propionatc 
1 5 A solution of 2.02 g of A'^.AT-diisopropylamine and 5 mg of 1, 10-phenanthroline 15 

in 1 5 ml of dry tetrahydrofuran is cooled to 0°C under argon and a solution of .017 
mole of rt-butyllithium in hexane is added dropwise while keeping the temperature 
of 0°— 5°C. After 15 minutes, the solution is cooled to -70*^0 and a solution of 6.05 
g of methyl (p>-chlorophenoxy)[p-{p-chlorophenoxy)phenyl] acetate in 10 ml of 
20 tetrahydrofuran is added over 15 minutes while keeping the temperature at -70**C 20 
to -65°C. After 1 5 minutes 3.58 g of hcxamethylphosphoramide is added. After 1/2 
hours, 4.26 g of methyl iodide is added in one portion. The color lightens slowly 
over one hour. The mixture is allowed to warm to room temperature and the 
reaction mixture is stirred overnight. The mixture is poured into 100 ml of water 
25 and extracted with two 75 ml portions of ether. The extracts are washed with four 25 
50 ml portions of 10% HCl, water, saturated NaHCOg, saturated brine and dried 
(MgS04). Evaporation of the solvent yields a brown oil, which is filtered through 30 
g of silica gel (benzene eluent) to yield the product as a light yellow oil, which 
solidifies on standing. 

30 Example 56 30 

Dimethyl a-0>-chlorophenoxy)-a-[p-(/>-chlorophenoxy)- 
phenyllmalonate 

A solution of 2.02 g of A^.A^-diisopropylamine in 1 5 ml of dry tetrahydrofuran is 
cooled to 0°C under argon and a solution of 0.017 mole of n-butyllithium in hexane 

35 is added dropwise while keeping the temperature at 0°— 5*^0. After 1 5 minutes, the 35 
solution is cooled to ~70°C and 6.05 g of methyl a-(p-chlorophenoxy)-ar-Ip-Oj- 
chlorophenoxy)phenyl]acetate in 10 ml of tetrahydrofuran is added over 15 
minutes, while cooling at -65° to -70°C. After 15 minutes 3.58 g of 
hcxamethylphosphoramide is added and after 1/2 hour 2.82 g of methyl 

40 chloroformate is added. The temperature immediately rises to -40°C. The solution 40 
is allowed to warm to room temperature and is stirred overnight. The mixture is 
poured into 100 ml of water and extracted with two 75 ml portions of ether. The 
combined organic extracts are washed with four 50 ml portions of 10% HCl, 50 ml 
of water, saturated NaHCOa, saturated brine, and dried (MgS04). Evaporation of 

45 the solvent yields a yellow oil, which is triturated with petroleum ether and 45 
chromatographed on 100 g of silica gel (50% petroleum ether-benzene) to yield the 
product as a yellow glass. 

Example 57 
Ethyl a-[p-(/J-cy anophenoxy)phenyl] acetate 
50 A mixture of 2.21 g of p-fluorobenzonitrile, 2.16 g of ethyl p- 50 

hydroxyphenylacetate and 2.07 g of K^CO. in 20 ml of MA^-dimethylacetamide is 
stirred and heated at 155''C for 18 hours. The mixture is chilled and poured into 40 
ml of cold saturated NaHCOa solution. The mixture is extracted with ether and the 
extracts washed with cold 2 NaOH and saline. The extracts are dried (MgS04) 
55 and concentrated under vacuum to give the product as a yellow oil. 55 

Example 58 

Ethyl a-bromo-a-lp-(p-cyanophenoxy)phenyl]acetate 
To a solution of 1.17 g of ethyl [p-CP"Cyanophenoxy)phenyl]acetate in 20 ml of 
carbon tetrachloride is added 0.75 g of A^-bromosuccinimide and a drop of 48 
60 HBr. The mixture is stirred and refluxed for 42 hours. The solvent is removed 60 
under vacuum to give the product. 
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Example 59 

Methyl ar-bromo-a-[/7-07-cyanophenoxy)phenyI]acetate 
To a solution of 16.0 g of crystalline methyl aAp-ip- 
cyanophenoxy)phenyl]acetate in 300 ml of carbon tetrachloride is added 12.5 ml of 
5 A^-bromosuccinimide and 1 drop of 48% hydrogen bromide. After stirring and 

rcfluxmg for 22 hours, 3 drops of 48% HBr are added and after refluxing 46 hours, 
50 mg of benzoyl peroxide is added. The mixture is refluxed for 3 hours and one 
mch of 22 gauge nichrome wire is added. After refluxing an additional 18 hours, the 
mixture is irradiated with two 50 watt fluorescent bulbs while refluxing for 24 
10 hours. To complete the reaction several drops of bromine are added and the 

mixture is refluxed for 3 days. The mixture is filtered and to the filtrate is added 2 5 
g of A^-bromosuccinimide. The mixture is refluxed for 48 hours. The mixture is 
passed through a column of silica gel and eluted with carbon tetrachloride and with 
^^^^ ^"^^ containing the product there is obtained crystals, mp 60°— 
15 63''C (from CCVpetroleum ether). 

Example 60 
Methyl [p-(/7-cyanophenoxy)phenyl]acetate 
A solution of 22.25 g of [p-(^-cyanophenoxy)phenyl]acetic acid in 55 ml of 
thionyl chloride is refluxed for one hour. The solvent is removed under vacuum, 
^ benzene is added (three times) and the solvent removed under vacuum. The residue 

IS dissolved in 135 ml of methanol and stirred at room temperature for 1 hour. The 
solvent IS removed under vacuum to give a gum. The gum is dissolved in 50 ml of 
warm methanol and the solution is chilled and filtered to give the product, mp 

Example 61 

Methyl a-bromo.a-[/?-(p-methylsulfonylphenoxy)phenyl]- 
acetate 

^ , suspension of 1.6 g of - methyl a-[p'(P' 
methylsuIfonylphenoxy)phenyl]acetate in 25 ml of carbon tetrachloride is added 
30 0.98 g of //-bromosuccinimide and 1 drop of 48% HBr. The mixture is stirred and 30 
refluxed for 19,5 hours and 10 mg of benzoyl peroxide is added. The mixture is 
refluxed for 3 hours and 1/2 inch of 22 gauge nichrome wire is added. After 
refluxing an additional 18 hours the solvent is removed under vacuum to give the 
product as a gum. 

35 Example 62 

Methyl ar-bromo-ar-(p-fluorophenoxy)[/7-(/>-chlorophenoxy)- 
phenyl] acetate 

To a solution of 1 .87 g of p-fluorophenol in 50 ml of methanol is added 1 ,07 g of 
sodium methoxide. To this solution is added 5.4 g of methyl Qf-bromo-a-[p-(o- 
40 chlorophenoxy)phenyl] acetate and the mixture is refluxed for 18 hours. The ac\ 
mixture is concentrated to 1/2 volume and poured into 1 50 ml of ice and water. The 
mixture is extracted with ether and the cold extracts washed with 50 ml of 2 TV 
NaOH and with saline. After drying (MgSOJ, the extracts are concentrated under 
vacuum to give the product as an amber colored oil. 

45 Example 63 

Methyl [p-(p-methylsulfonyIphenoxy)phenyl]acetate 
A solution of 14.2 g of [/7-(/?-methylsulfonylphenoxy)phenyl]acetic acid in 28 mJ 
of thionyl chloride is refluxed for one hour. The solvent is removed under vacuum, 
benzene is added several times and the solvent removed under vacuum. To the 

50 residue is added 70 ml of methanol and the mixture is stirred at room temperature 
for one hour. The solvent is removed under vacuum and the residue triturated with 
35 ml of ether. The mixture is filtered and the solid washed with 15 ml of ether and 
with petroleum ether (bp 30°— 60°C) to give tan crystals, mp 93°— 98°C. 
Recrystallization from dichloromethane-petroleum ether (bp 30° — 60°C) gives the 

55 product as tan crystals, mp 100*»— 102°C. 

Example 64 

Methyl a-Op-chlorophenoxy)-ar-[p-(^.methylsulfonylphenoxy)- 
phenyljacetate 

£n ^ solution of 1.38 g of p-chlorophenol and 0.585 g of sodium methoxide in 

ou 10 ml of methanol is added a solution of 3.53 g of methyl a-bromo-a;-[p-(p- 
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methylsulfonylphcnoxy)phenyl]acetatc in 15 ml of methanol. The mixture is 
refluxed for 20 hours, chilled and filtered to give 2.71 g of white crystals, mp 182°— 
m^'C, Recrystallization by heating in 75 ml of acetone and adding 20 ml of 
dichloromelhane, followed by adding hexane gives on chilling the product as white 
5 crystals, mp 182'=>— 183^C. 5 

Example 65 
Ip-(p-Cyanophenoxy)phenyl] acetic Acid 
A mixture of 17.4 g of p-fluorobenzonitrile, 31.0 g of ethyl p- 
hydroxyphenylacetatc, 23.8 g of potassium carbonate and 175 ml of N.N- 
10 dimethylacetamide is heated at 158*'C for 18 hours. The mixture is cooled and 10 

poured into 300 ml of cold sodium bicarbonate solution. The mixture is extracted 
with ether and the ether extracts washed with two 200 ml portions of 2 A'^NaOH. 
The aqueous solutions are saturated with salt and extracted with ether. The 
alkaline aqueous layer is acidified with cold hydrochloric acid to give a solid which 
1 5 is filtered and washed with water to give tan crystals. Recrystallization by dissolving 1 5 

in 300 ml of methanol, adding 200 ml of water and chilling gives the product as 
yellow needles, mp 125^—127^0. 

Example 66 

Methyl a-(a,a,cr-trifluoro-w-tolyloxy)-cr-[;7-(/i-cyanophenoxy)- 
20 phenyl 1 ac etate 20 

To a solution of 3.16 g of m-hydroxybenzotrifluoride and 1.07 g of sodium 
methoxide in 50 ml of methanol is added 5.4 g of methyl a-bromo-cir-[/?-0?- 
cyanophenoxy)phenynacetate. The mixture is refluxed for 18 hours and 
concentrated to 1/2 volume under vacuum. The mixture is poured into 150 ml of ice 
25 and water and extracted with ether. The cold ether extracts are washed with 50 ml 25 
oflN NaOH and with saline and dried (MgSOJ. Evaporation of the solvent under 
vacuum gives the product as an amber oil. 

Example 67 

Methyl ar-bromo-tt-[p-07-methylsulfonylphenoxy)phenyl]- 
30 acetate 30 

To a mixture of 0.80 g of methyl a-[p-(P-niethylsulfonyIphenoxy)phenyl]acetate 
and 0.49 g of A^-bromosuccinimide in 12.5 ml of carbon tetrachloride is added 
several drops of carbon tetrachloride containing bromine. The mixture is stirred 
and refluxed for 3 days and the solvent removed under vacuum. The residue is 
35 dissolved in dichloromethane and filtered through a one inch by five inch column 35 
of silica gel. Evaporation of the filtrate gives the product as an oil. 

Example 68 

Methyl a-(3,4-dichlorophenoxy)-a-[/7-(p-chlorophenoxy)- 
phenyllacetate 

40 To a solution of 4.08 g of 3,4-dichlorophenol, 1 .88 g of sodium methoxide, and 40 

50 rag of potassium iodide in 40 ml of methanol is added 7.11 g of methyl a-bromo- 
V[/;-(^-chlorophenoxy)phenyl]acetate in 10 ml of benzene. The mixture is 
maintained at refiux overnight and then poured into 100 ml of water. The product is 
extracted with ether and the extracts are washed with 5% NaOH, water and brine 

45 and dried (MgS04). Evaporation of the solvent yields an oil which is 45 
chromatographed on 100 g of silica gel (benzene 400 ml) to yield a yellow oil. 

Example 69 

Methyl a-(2-chloro-4-ferf-butylphenoxy)-cr-[p-(p-chlorophenoxy)- 
phenyllacetate 

50 To a solution of 4.62 g of 2-chloro-4-fm-butylphenol, 1.188 g of sodium 50 

methoxide and 50 mg of potassium iodide in 40 ml of methanol is added 7.1 1 g of 
methyl a-bromo-cir-Ip-(/?-chlorophenoxy)phenyl] acetate in 10 ml of benzene. The 
mixture is heated at reflux overnight. The mixture is worked up as described in 
Example 68 to yield a yellow oil. Chromatography on 100 g of silica gel (benzene, 

55 400 ml) affords an oil which solidifies. Recrystallization from hexane yields white 55 
plates, mp 85.5*'— 88*^0. 

Example 70 

M ethyl ar-(3 , 5 -dich loroph e noxy )-a- [/7-(/7-chlorophenoxy)- 
phenyll acetate 

60 To a solution of 4.08 g of 3,5-dichlorophenol, 1.188 g of sodium methoxide, 

and 50 mg of potassium iodide in 40 ml of methanol is added 7.1 1 g of methyl a- 
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bromo-a.f/i.(/i-chlorophenoxy)phenyljacetate in 10 ml of benzene. The mixture is 
maintamcd at reflux overnight and then added to 100 ml of water. The product is 
then extracted with ether, and the ether is washed with 5% sodium hydroxide, 
water, brine, and dried (MgS04). Evaporation of the solvent yields an oil which is 
chromatographed on 100 g of silica gel (benzene, 400 ml) to yield a yellow oil. 5 

Example 71 

Methyl af-(3,5-di-r^rf-butyiphenoxy)-a-[p-0?-chlorophenoxy)- 
phenyl] acetate 

To a solution of 5.16 g of 3,5-di-ferf-butyIphenoi, 1.188 g of sodium methoxide, 
and 50 mg of potassium iodide in 40 ml of methanol is added 7.1 1 g of methyl a- 10 
bromo-cir-[;7-(^-chlorophenoxy)phenyl]acetate in 10 ml of benzene. The solution is 
heated at reflux overnight and worked up as described in Example 70 to yield a 
yellow oil which is purified by chromatography on 100 g of silica gel (benzene, 400 
mi) and pumped in vacuo at 120*»C (0.05 mm) to yield a yellow glass. 

15 Example 72 15 

Methyl a:-(5-chloro-8-quinolyloxy)-ar-[/7-(p-chlorophenoxy)- 
phenyl] acetate 

To a mixture of 4.49 g of 5-chloro-8-hydroxyquinoline 1.188 g of sodium 
methoxide and 50 mg of potassium iodide in 40 ml of methanol and 2 ml of 

20 hexamethylphosphoramide is added 7.11 g of methyl a-.bromo-a-[D-(p. 20 
chlorophenoxy)phenyl]acetate in 10 ml of methanol. The mixture (which is not 
homogeneous) is maintained at reflux overnight. After cooling to room 
temperature, the red slurry is poured into 100 ml of water and extracted with 2x75 
ml of ether. The combined extracts are washed with 2x50 ml of 5% NaOH, 2x50 ml 

25 of water, 50 ml of saturated NaCl and dried (MgSO.). Evaporation of the solvent at 25 
reduced pressure affords a green oil. The crude product is chromatographed on 100 
g of silica gel with 500 ml of benzene and 20 ml of chloroform. Further elution with 
400 ml of chloroform affords two fractions containing the desired product which 
are purified by preparative thin layer chromatography on 20x20 silica gel plates (2 

30 mm) with chloroform eluent. The product is obtained after removal of solvent 
under vacuum to give a yellow glass. 
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Example 73 

Methyl a-(4-indanyloxy)-a-[p-(p-chlorophenoxy)phenyl]- 
acetate 

35 To a solution of 3.36 g of 4-indanol, 1 . 1 88 g of sodium methoxide and 50 mg of 35 

potassium iodide in 40 ml of methanol is added 7.1 1 g of methyl a-bromo-a-[p-(/?- 
chlorophenoxy)phenyl] acetate in 10 ml of benzene. The mixture is refluxed 
overnight and then poured into 100 ml of water. The mixture is extracted with 2x25 
ml of ether. The combined extracts are washed with 50 ml of 5% NaOH, 50 ml of 

40 water, 50 ml saturated brine, and dried (MgS04). Evaporation of the solvent yields 40 
a yellow oil. Chromatography on 100 g of silica gel (benzene, 400 ml) yields the 
product as a light yellow oil which solidifies on standing. 

Example 74 

Methyl a:-(4-chloro-3-methylphenoxy)-a-[;?-(p-chlorophenoxy)- 
phenyllacetate 

To a solution of 3.565 g of 4-chloro-3-methylphenoi, 1.188 g of sodium 
methoxide and 50 mg of potassium iodide in 40 ml of methanol is added 7.11 g of 
methyl a:-bromo-a:-[p-(^-chlorophenoxy)phenyl]acetate in 10 ml of benzene. The 
mixture is refluxed overnight and poured into 100 ml of water. The mixture is 
extracted with 2x75 ml of ether and the combined extracts are washed with 50 ml 
of 5% NaOH, 50 ml of water, 50 ml of saturated brine and dried (MgSOj. 
Evaporation of the solvent yields a yellow oil. Chromatography on 100 g of silica 
gel yields a colorless oil. 
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Example 75 

" Methyl a-(3,4-dimethylphenoxy)-Qr'-[p-(/7-chlorophenoxy)- 55 

phenyllacetate 

To a solution of 3.055 g of 3,4-dimethylphenol, 1.188 g of sodium methoxide 
and 50 mg of potassium iodide in 40 ml of methanol is added 7.1 1 g of methyl a- 
bromo-a-[p-(p-chlorophenoxy)phcnyl]acctate in 10 ml of benzene. The mixture is 
>0 refluxed overnight. After cooling to room temperature, the mixture is poured into 
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100 ml of water and extracted with 2x75 ml of ether. The combined extracts are 
washed with 50 ml of 5% NaOH, 50 ml of water. 50 ml of saturated bnne and dned 
(MgSOJ. Evaporation of the solvent yields a yellow oil. Chromatography on 100 g 
of silica gel (benzene, 400 ml) yields the product as a yellow oiL 

Example 76 ^ 
Methyl a-(5,6,7,8-tetrahydro-l-naphthoxy)-a-[;?-(p-chlorophenoxy)- 

phenyllacetate 

To a solution of 3.70 g of 5,6.7,8-tetrahydro-l-naphthol, 1.188 g of sodium 
methoxide and 50 mg of potassium iodide in 40 ml of methanol is added 7.1 1 g of 
methyl ar-bromo-ar-[p-(p-chlorophenoxy)phcnyl]acetate m 10 ml of benzene. The 
mixture is refluxed overnight. After cooling to room temperature the mixture is 
extracted with 2x75 ml of ether. The combined extracts are washed with 50 ml of 
Sy NaOH, 50 ml of water, 50 ml of saturated brine and dried (MgS04). 
Evaporation of the solvent yields a yellow oil. Chromatography on 100 g of silica 
gel (benzene, 400 ml) yields the product as a yellow oil. 

Example 77 

M ethyl a-( 1 -naphthoxy)-a-lp-(p-chlorophenoxy)phenyl]" 
acetate 

To a solution of 3.60 g of 1-naphthol, 1.188 g of sodium methoxide and 50 mg 
of potassium iodide in 40 ml of methanol is added 7.1 1 g of methyl a-bromo-aAp-ip- 20 
chlorophenoxy)phenyl]acetate in 10 ml of benzene. The solution is reHuxed 
overnight and then poured into 100 ml of water. The mixture is extracted with 2x75 
ml of ether. The combined extracts are washed with 2x50 ml of 5% NaOH, 50 ml of 
water, saturated brine and dried (MgS04). Evaporation of the solvent yields a red 
oil. Chromatography on 100 g of silica gel (benzene, 400 ml) affords a Pjnk oil 25 
which solidifies on trituration with petroleum ether to yield a pmk solid mp 107 — 
109.5*'C. 

Example 78 

Methyl a-bromo-a-[p-(p-methylsulfonylphenoxy)phenyl]- 
acetate 

A solution of 3.06 g of [p-(p-methylsulfonylphenoxy)phenyl]acetic acid and 6 
ml of thionyl chloride is refluxed for one hour. The solvent is removed under 
vacuum and benzene added several times and removed under vacuum. The residue 
is suspended in carbon tetrachloride and 1.96 g of iV-bromosuccinimide is added 
The mbtture is refluxed for 5.5 hours. Methanol is added and the mixture refluxed 
for 1/2 hours. The solvent is removed under vacuum and the residue dissolved in 
dichloromethane and passed through a one inch by twelve inch column pf silica gel. 
The first three cuts (100 ml) give, on removal of the solvent, the product as an oil. 

Example 79 . t_ ,i 

Methyl a-(5-indanyloxy)-a-[p-(/?-chlorophenoxy)phenyn- 40 
acetate 

To a solution of 3.36 g of 5-indanol, 1.19 g of sodium metiioxide and 50 mg of 
Dotassium iodide in 40 ml of methanol is added 7.11 g ofmethyl a-bromo-a-lp-ip- 
chlorophenoxy)phcnyl]acetatc in 10 ml of benzene The mixture ?s renuxed 
overnight and added to 100 ml of water. The mixture is then extracted with 2x75 ml 45 
of ether and the combined extracts are washed with 50 ml of 5/„ NaOH. 50 ml o 
water. 50 ml of saturated brine and dried (MgSO*)- Evaporation of the solvent 
yields a yellow oil. Chromatography on 100 g of silica gel (benzene, 400 ml) yields a 
light yellow oil. 

Example 80 . u n 50 

Methyl a-(2-naphthyloxy)-a-[p-0'-chlorophenoxy)phenyn- 

To a solution of 3.60 g of 2-naphthol 1.19 g of sodium methoxide and 50 mg of 

Mtracterwith 2x75 ml of etcher and the combined extracts are washed wrth 2x50 
^ «r vv NaOH 50 ml of water. 50 ml of saturated bnne and dried (MgSO,). 

yields the product as a glass. 



30 



35 



20 1 ,554,299 



20 



15 



20 



Example 81 

Methyl a-(2-oxo-2H-l-benzopyran-7-yloxy)-ar-[p-(p-chlorophenoxy)- 
_ phenyljacetate 
< rZ°J "'l''*"re of 4 05 g of 7-hydrpxycoumarin, 1.19 g of sodium methoxide and 

^ ^ r^Pn i'^^^^T'" '°1'1f °^ methanol is added 7. 1 1 g of methyl a-bromo- c 

a-[p-(p-chlorophenoxy)phenyl]acetate in 10 ml of benzene. TRe solid dissolves and ^ 
then a white solid precipitates after about 15 minutes. The mixture is heated at 
reflux overnight and then poured into 100 ml of water. A tan crystalline solid 
m iTso l•8T^''o??''<^ " "^^.^^'^ T%\'°^ ^° y'^'d a white crystalline solid, mp 

180°C ^ obtained a white solid, mp 177»— jg 

Example 82 

Methyl a-{5,6,7,8-tetrahydro-2-naphthyloxy)-a-[/j-0j. 
^ , . chlorophenoxy)phenyl]acetate 
™-tJ°-l °^ V° S of 5,6,7.8-tetrahydro-2-naphthol, 1.19 g of sodium 

methoxide and 50 mg of potassium iodide in 40 ml of methanol is added 7 1 1 g of 
methyl a-bromo-a-[^-(p-chlorophenoxy)phenyl]acetate in 40 ml of benzene. The 
mixture is maintained at reflux overnight and then poured into 100 ml of water The 

Example 83 

Methyl ar-(a,a,a-trifluoro-^-tolyloxy)-cir-I/7-(p-chlorophenoxy)- 
, . phenyljacetate 
In ^ ^^Y^^^ of 4.08 g of a,a,a-trinuoro-;7-cresol, 1.19 g of sodium methoxide 
and 50 mg of potassium iodide m 40 ml of methanol is added 7.1 1 g of methyl ar- 
bromo-a-[p-(p-chlorophenoxy)phenyl]acetate in 10 ml of benzene. The mixture is 
refluxed overnight and then poured into 100 ml of water. The mixture is then 
30 f ?)'*^^^^;^^^^^^x 75 ml of ether. The combined extracts are washed with 2x 50 ml of in 
5/i NaOH, 50 ml of water. 50 ml of saturated brine and dried (MgSOJ. 
Evaporation of the solvent yields a yellow oil. Chromatography on 100 g of silica 
gel (benzene, 400 ml) affords the product as a colorless oiK ^ ^ 

35 Example 84 

Methyl a-[Hl-adamantyl)phenoxy]-a-[;?-0?-chlorophenoxy)- 

phenyl] acetate -^^ 
To a solution of 5.7 g of p-(l-adamantyI)phenol, 1.19 g of sodium methoxide 
and 50 mg of potassium iodide in 40 ml of methanol is added 7.1 1 g of methyl a- 
40 ^romo-a-lp^^^^^ in 10 ml of benzene. After 20 

fSf^i^? tU^ ^u^'"^ ^^J"^^^^^'^^"^ mixture is refluxed overnight, cooled and An 

filtered to remove the white solid. The solid is heated in 50 ml of hot chloroform aSd ^ 

?n m? JV''"'''''*' ^i"?-^ ^'5''^''^ insoluble residue. The filtrate is diluted with 
150 5«>C filtered to give the product as white crystals, mp 148.4«— 

45 Example 85 

Methyl a.(p-tert-butylphenoxy)-ar-[/?-(^-aminophenoxy)- 
phenyllacetate 

^ To a suspension of 2.18 g of methyl a-Gp-tert-butylphenoxy)-ar-[p-(D- 
nitrophenoxy)phenyl]acetate in 50 ml of methanol was added 160 mg of lOV 
50 palladium on carbon and the mixture hydrogenated with shaking. The mixture was 
tiltered and the filtrate concentrated under vacuum to give 2. 1 g of the product as a 
gum. 

Example 86 

Methyl a-(p-tert-butylphenoxy)-ar-[p-(/7-nitrophenoxy). 
phenyljacetate 

1° a solution of 3.75 g of 4-t-butylphenol in 40 ml of tetrahydrofuran was 55 
added 0.88 g of sodium hydride (oil dispersion). After stirring 30 minutes, 1 ml of 
hexamethylphosphoramide was added and a solution of 7.36 g of methyl or-bromo- 
ar-[p-^-nitrophenoxy)phenyl]acetate in 25 ml of tetrahydrofuran was added over a 
period of 30 minutes. The mixture was stirred at room temperature for 30 minutes 
ou and refluxed for 30 minutes. The mixture was poured into 1 30 ml of ice-water and 60 
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extracted with dichloromethane. the extracts were washed with saturated sodium 
chloride solution and chilled. Filtration gave 2.1 g of product, the filtrate was 
concentrated to an oil under vacuum and chromatographed over silica gel (eluent- 
CCI4). From the first fractions there was obtained 4.3 g of solid which was dissolved 
5 in hot methanol and the volume reduced. Chilling gave 3.7 g of product as pale 5 
yellow crystals, mp 101° — 103**C. 

Example 87 

Methyl a-bromo-a-t/?-(p-nitrophenoxy)phenyl]acetate 
A solution of 10.9 g of ar-[;7-(p-nitrophenoxy)phenyl]acctic acid in 30 ml of 
10 thionyl choride was refluxed 1 hour. The mixture was concentrated under vacuum, 10 
benzene was added (twice) and the solvent removed under vacuum to give an oil. 
The oil was dissolved in 200 ml of carbon tetrachloride and 8.2 g of N- 
bromosuccinimide added. The mixture was refluxed for 96 hours and 16 ml of 
methanol added. After refluxing for 1 hour, the solvent was removed under 
15 vacuum. Chromatography of the residue over silica gel gave 8.4 g of product as a 15 
gum. 

Example 88 

Methyl cr-(p-fluorophenoxy)-a-[/7-(/?-methylsulfonylphenoxy)- 
phenyllacetate 

20 To a solution of 2.7 g of p-fluoropnenol in 20 ml of methanol was added 1 .89 g 20 

of sodium methoxide. To the solution was added 7.98 g of methyl a-bromo-cir-[p-(/7- 
methylsulfonylphenoxy)phenyl]acctatc in 40 ml of methanol. The mixture was 
refluxed and stirred for 18 hours, chilled and filtered to give 4.3 g of white crystals, 
mp 135° — I37*'C. Re crystallization from acetonehexane gave the product as white 

25 crystals, mp 136^— 138°C. 25 

Example 89 

Methyl ar-(4-chloro-5,6,7,8-tetrahydro-l-naphthyloxy)-cr- 
[;>-(/>-chlorophenoxy)phenyl]acetate 
To a solution of 1.19 g of sodium methoxide, 4.57 g of 4-chloro-5,6,7,8- 
30 tetrahydro-l-naphthol, and 100 mg of potassium iodide was added 7.1 1 g of methyl 30 

ar-bromo-ar-[p-(/7-chlorophenoxy)phenyl]acetate in 10 ml of benzene. The mixture 
was heated at reflux overnight, cooled to room temperature, and poured into 100 
ml of water. The mixture was then extracted with 2x75 ml of ether. The combined 
extracts were washed with 2x50 ml of 5% NaOH, 2x50 ml of water, 50 ml of 
35 saturated brine, and dried (MgS04). Evaporation of the solvent yielded an oil which 35 

was chromatographed over 100 g of silica gel (benzene). Concentration of cuts 
yielded a yellow gum which solidified on standing to give the product as a white 
solid, mp 87.5°— 90°C (6.4 g). 

Example 90 

40 Methyl af-(7-chloro-4-indanyloxy)-a-[/?-(p-chlorophenoxy)- 40 

phenyllacetate 

To a solution of 1.19 g of sodium methoxide, 4.22 g of 7-chloro-4-indanol, and 
100 mg of potassium iodide in 40 ml of methanol was added 7.11 g of methyl a- 
bromo-ct-[p-(p-chlorophenoxy)phenyl]acetate in 10 ml of benzene. The mixture 

45 was heated at reflux overnight, cooled and then poured into 100 ml of water. 1 he 45 

mixture was extracted with 2x75 ml of ether. The combined extracts were washed 
with 2x50 ml of 5°/^ NaOH, 2x50 ml water, 50 ml saturated brine, and dried 
(MgSOJ. Evaporation of the solvent yielded a yellow oil which solidified on 
trituration with petroleum ether to yield 7,14 g of product as a cream colored solid, 

50 mp 94° — 96°C. The solid was taken up in 75 ml of hot hexane, decanted away from 50 
a small amount of oil, and the supernatant liquid cooled to yield 5 g of a cream 
colored crystal, mp 97°— 98.5*>C. 

Example 91 

Methyl a-(p-rerr-butylphenoxy)-a-[p-(4-chloro-l-naphthyloxy> 
^5 phenyljacetate 55 

To a solution of 1.19 g of sodium methoxide, 3.76 g of p-ferr-butylphenol, and 
50 mg of potassium iodide in 40 ml of methanol was added 8.12 g of methyl a- 
bromo-a-[/?-(4-chloro-l-naphthyloxy)phehyl]acetate in 10 ml of benzene. The 
mixture was heated at retlux overnight, cooled to room temperature, and poured 
60 into 100 ml of water. The mixture was then extracted with 2x75 ml of ether. The 50 
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combined extracts were washed with 2x50 ml of 5% NaOH, 2x50 ml of water, 50 ml 
of saturated brine and dried (MgS04). Evaporation of the solvent gave an amber oil 
which was chromatographed over 100 g of silica gel (benzene) to give 6.60 g of an 
amber glass. 

5 Example 92 5 

Methyl a-(p-chlorophenoxy)-Q;-[p-(4-chloro-l-naphthyloxy)- 
phenyllacetate 

To a solution of 1.19 g of sodium methoxide, 3.21 g of p-chlorophenol and 50 
mg of potassium iodide in 40 ml of methanol was added 8.12 g of methyl a-bromo-a- 

10 [/?-(4-chIoro-l-naphthyloxy)phenyl]a'c"etate in 10 ml of benzene. The mixture was iO 

refluxed overnight, cooled to room temperature, and then poured into 100 ml of 
water. The mixture was extracted with 2x75 ml of ether. The combined extracts 
were washed with 2x50 ml of 5% NaOH. 2x50 ml of water. 50 ml saturated brine, 
and dried (MgSOJ. Evaporation of the solvent yielded an amber oil which was 

15 subjected to chromatography on 100 g silica gel (benzene) to afford 6.7 g of an 15 

amber glass. 

Example 93 

Methyl ^-(4-chloro- 1 -naphthyloxy)phenylacetate 
A solution of 24 g of p-(4-chloro-l-naphthyloxy)acetophenone in 250 ml of 

20 methanol containing 42 ml of 70% perchloric acid and 39.5 g of thallium nitrate 20 
trihydrate was stirred at 0°C overnight after which an additional 250 ml of 
methanol was added, and the stirring was continued for 3 hours at room 
temperature. The brown solution was then filtered' into 1000 ml of water. The 
mixture was then extracted with 3x 150 ml of chloroform. The combined extracts 

25 were washed with 2x 150 ml of water, 150 ml saturated NaHCOg, 150 ml saturated 25 
NaCl and dried (MgSOJ. Evaporation of the solvent yielded an orange liquid 
which was filtered through 100 g of neutral alumina with benzene and concentrated 
to give 21.85 g of a homogeneous orange liquid. An analytical sample was prepared 
by bulb-to-bulb distillation (196**C at 0.1 mm) to give a light yellow liquid. 

30 Example 94 30 

Methyl a-(p-cyclohexylphenoxy)-cir-Ip-(p-tert-butylphenoxy)- 
phenyl] acetate 

In a manner similar to Example 16, 7.54 g of methyl a-bTomO'lp-ip'tert- 
butylphenoxy)phenyl]acetatc was treated with 4.4 g of p-cyclohexylphenpl to give 
35 7.44 g of product as a pale yellow glass. 35 

Example 95 

Methyl ai-(m-fer/-butylphenoxy)-a-[;?-(/7-ferr-butylphenoxy)- 
phenyl] acetate 

In a manner similar to Example 16, 7.54 g of methyl a-bromo-a:-[o-(p-ferf- 
40 butylphcnoxy)phenyI] acetate was treated with 3.75 g of w-rerr-butylphendf to yield 40 
7.4 g of product as a pale yellow glass. 

Example 96 

Methyl af-(a,af,ar-trifluoro-w-tolyloxy)-a-[/;-(p-ferr-butylphenoxy)- 
phenyllacetatc 

45 In a manner similar to Example 16, 7.54 g of methyl a-hromo-a-lp-(p-tert- 45 

butylphenoxy)phenyl] acetate was treated with 4.05 g of m-trifiuoromethylphenol to 
give 8.07 g of product as a pale yellow glass. 

Example 97 

Methyl a-(/?-chlorophenoxy)-a:-Ip-(^-butylphenoxy)- 
50 phenyllacetate 5q 

To a solution of 3.21 g of p-chlorophenol, 1.19 g of sodium methoxide and 50 
mg of potassium iodide was added 7.54 g of methyl a-hromo-a-lp-ip'tert- 
butylphenoxy)phenyllacetate in 10 ml of benzene. The mixture was refluxed 
overnight and cooled to room temperature. The mixture was then poured into 100 
55 ml of water and extracted with 2x75 ml of ether. The combined extracts were 35 
washed with 50 ml of 5% NaOH, 2x50 ml of water, 50 ml saturated brine and dried 
(MgSO*). Evaporation of the solvent yielded an amber oil. Chromatography on iOO 
g of silica gel (benzene) afforded 7.36 g of product as a pale yellow glass. 
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Example 98 

Methyl a-(p-chlorophenoxy)-ar-[p-(ar,a,a-trifluoro-m-tolyloxy)- 
phenyl] acetate 

In a manner similar to Example 16, 7.62 g of methyl a-bromo-a:-[/7-(ar,a:,a- 
5 trifluoro-m-tolyloxy)phenyl]acetate was reacted with 3.21 g of p-chlorophenol to 5 

give a gel which crystallized on trituration with 50 ml of petroleum ether (6.45 g). 
Recrystallization from 50 ml of hexane yielded a 5»8 g of a white solid, mp 79* — 
82*»C. 

Example 99 

10 Methyl a-(p-/erf-butylphenoxy)-a-[p-(ar,a,a-trifluoro- 10 

w-tolyloxy)phenyl]acetate 
In a manner similar to Example 16, 7.62 g of methyl a-bromo-a- [/?-(«, cir,a- 
trifluoro-m-tolyloxy)phenyllacetate was reacted with 3.75 g of p-rerr-butylphenol to 
give 6.6 g of product as an amber oil. 

15 Example 100 15 

Methyl a-0?-cyclohexylphenoxy)''a-[p-(a,a,a-trifluoro- 
m-tolyloxy)phenyl] acetate 
In a manner similar to Example 16, 7.62 g of methyl a-bromo-a-[p-(a,af,ar- 
trifluorO'-m-tolyloxy)phenyl]acetate was reacted with 4.4 g of p-cyclohexylphenol to 
20 give 6.5 g of product as an amber oil. 20 

Example 101 

Methyl a-(p-fluorophenoxy)«a-[/?-(af,a,a-trifluoro-/w-tolyIoxy)- 
phenyl] acetate 

To a solution of 2.8 g of p-fluorophenol. 1.19 g of sodium methoxide, and 50 mg 
25 of potassium iodide in 40 ml of methanol was added 7.62 g of methyl a-bromo-or-lp- 25 
(a,a,cr-trifluoro-w-tolyloxy)phenyl]acetate in 10 ml of benzene. The mixture was 
refluxed overnight and cooled to room temperature. The mixture was poured into 
100 ml of water and extracted with 2x75 ml of ether. The combined extracts were 
washed with 50 ml of 5% NaOH, 2x50 ml of water, 50 ml of saturated brine and 
30 dried (MgS04). Evaporation of the solvent at reduced pressure yielded an amber oil 3Q 
which was chromatographed on 100 g of silica gel (benzene) to yield 6.7 g of an 
amber oil which solidifed on trituration with petroleum ether, mp 70** — ^72.5®C. 

Example 102 

Methyl a-0?-chlorophenoxy)-a-[p-(p-chlorophenylthio)- 
35 phenyl] acetate 35 

In a manner similar to Example 16, 7.43 g of methyl cr-bromo-a-[p-(^- 
chlorophenylthio)phenyl] acetate was reacted with 3.21 g of p-chlorophenol. Ether 
workup, chromatography and recrystallization from 150 ml of hexaneichloroform 
(15:1) yielded 5.2 g of a white solid, mp 90.5°— 94.5''C. 

40 Example 103 40 

Methyl a-(p-rerr-butylphenoxy)-a-[/?-(/7-chlorophenylthio)- 
phenyljacetate 

In a manner similar to Example 16, 7.43 g of methyl ar-bromo-a-[p-(p- 
chlorophenylthio)phenyl]acetate was reacted with 3.75 g of p-f^-butylphenol. 
45 Filtration of the crude reaction mixture yielded 5.4 g of white platelets, which 45 
yielded 4.8 g of white crystals, mp 106.5** — 108.5°C on recrystallization from 100 ml 
of 80:20 hexane:chloroform. 

Example 104 

Methyl a-(p-cyclohexylphenoxy)-Q:-[/?-(p-chlorophenylthio)- 
5Q phenyl] acetate 50 

In a manner similar to Example 16, 7.43 g of methyl a-bromo-a-lp-ip- 
chlorophenyIthio)phenyl]acetate was reacted with 4.4 g of 4-cyclohexylphenol. 
Filtration of the crude reaction mixture yielded 7.12 g of white platelets which 
yielded 5.5 g of white crystals, mp 122.5°— 124.5°C on recrystallization from 100 ml 
55 of methanoi-chloroform (4:1). 55 

Example 105 

Methyl a-(p-fluorophenoxy)-cr-l/i-(^-chlorophenylthio)- 

phenyl] acetate 

To a solution of 2.8 g of p-fluorophenol, 1.19 g of sodium methoxide and 50 mg 
60 of potassium iodide in 40 ml of methanol was added 7.43 g of methyl a-bromo-a-lp- 60 
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(p-'Chlorophenylthio)pheriyl]acetate in 10 ml of benzene. The mixture was refluxed 
overnight and then cooled to room temperature. The mixture was poured into 100 
ml of water and extracted with 2x75 ml of ether. The combined extracts were 
washed with 50 ml of 5% NaOH, 50 ml water, saturated brine, and dried (MgS04). 
5 Evaporation of the solvent at reduced pressure afforded an amber oil, which was < 

chromatographed on 100 g of silica gel (benzene). Concentration of the eluate 
yielded an amber oil which crystallized on trituration with 100 ml of petroleum 
ether, mp 84.5**— 86,5 °C (weight 6.05 g). Recrystallization from 50 ml of hexane 
yielded 5.3 g of a white solid, mp 84.5*^— 87«»C. 

10 Example 106 10 

Methyl [/?-( I -methylcyclohexyl)phenoxy I [/?-(p-chlorophenoxy )- 
phenyllacetate 

In a manner similar to Example 16, 7.11 g of methyl a-bromo-a-'lp-ip- 
chlorophenoxy)phenyl] acetate was reacted with 4.75 g of p-{\- 
15 methylcyclohexyOphenol. Filtration of the crude reaction mixture gave a white 15 

solid which was recrystallized from methanol to give 6.3 g of product, m.p. Ill® — 
112.5**C. 

Example 107 

20 Methyl (af,ar,ar-t^ifluoro-p-tolyloxy)[p-(/^.chlorophe^ylthio)- 

phenyllacetate 20 
In a manner similar to Example 16, 7.54 g of methyl a-bromo-ar- [/?-(/?- 
chlorophenylthio)phenyl]acetate was treated with 4.05 g of p- 
trifluoromethylphenol. The reaction mixture was worked up to give a yellow oil 
which was triturated with petroleum ether to give the product as a white solid (6. 12 
g),^m.p. 75'^— Sl.S^'C. Recrystallization from hexane yielded white plates, m.p. 80— 25 
8 1 
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Example 108 

Methyl (p-rM-butyIphenoxy)[p-(/!i-cyanophenoxy)phenyl]- 
acetate 

To a solution of 3.6 g of /7-rm-butylphenol and 1 .3 g of sodium methoxide in 60 30 
ml of methanol is added 4.9 g of methyl bromo[p-(/7-cyanophenoxy)phenyl]acetate. 
The mixture is refluxed for 18 hours and concentrated to one-half volume under 
vacuum. Water is added to the mixture and the mixture is extracted with ether. The 
ether layer is dried (MgS04) and concentrated under vacuum to give a gum. 
Chromatography over silica gel with 25% petroleum ether (30— 60°C)- 35 
dichloromethane gives 3.2 g of product, m.p. 106 — 108°C. Recrystallization from 
acetone:hexane gives 2.5 g of white crystals, m.p. 122— 124°C. 

Example 109 

Methyl (p-chlorophcnoxy)[/7-(/?-chlorophenylsulfinyl)phenyll- 

acetate 40 
To a solution of 1.8 g of methyl a-(/7-chlorophenoxy)-a-[p-^/?- 
chlorophenylthio)phenyl]acetate in 10 ml of dichloromethane is added dropwise a 
solution of 0.891 g of 83% w-chloroperbenzoic acid in 10 ml of dichloromethane. 
The mixture is chilled overnight, filtered and the filtrate is washed with 10% sodium 
45 sulfite solution, saturated sodium bicarbonate solution and saturated sodium 45 
chloride. The organic layer is dried (MgS04) and the solvent removed under 
vacuum. The residue is crystallized from dichloromethane:hexane to give 1.65 g of 
product as white crystals, m.p. 134 — 144°C. Recrystallization from methanol gives 
white crystals, m.p. 138 — MS'^C, 

50 Example 110 50 

(/7-Chlorophenoxy)[/?-(^-chlorophenoxy)phenyl]acetic Acid, 
2-acetamidoethyl Ester 
A mixture of 3.89 g of (^-chlorophenoxy)[p-(;7-chlorophenoxy)phenyl]acetic 
acid and 10 ml of thionyl chloride is warmed on a steam bath until the solid 
55 dissolves. The solution is stirred at room temperature for 20 hours and the solvent 55 
removed under vacuum. To the residue is added dichloromethane (twice) and the 
solvent is removed under vacuum to give the product as crystals. The above 
product is suspended in 5 ml of cold dry tctrahydrofuran and 3 ml of N-2- 
hydroxyethylacetamide is added. The mixture is stirred at room temperature for 17 
60 hours and the solvent removed under vacuum at 35° — 45°C. After standing at 50 
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room temperature for 6 days the residue is dissolved in dichloromethane* is washed 
with water and chromatographed over silica gel with dichloromethane as elucnt. 
The product is eluted with dichloromethane:mcthanol (9:1) to give a gum which 
crystallizes on standing. Trituration with hexane and addition of benzene and 
5 ethanol gives 1 .95 g of product as white crystals, m.p. 1 10 — 1 13^C. The crystals are 5 

heated with 75 ml of methylcyclohexane while ethanol is added until solution 
occurs. The solution is chilled and filtered to give white crystals, m.p. 1 14 — 1 16*'C. 

Example 111 

2-Hydroxypropyl(p-chlorophenoxy)[p-(^-chlorophenoxy)- 
10 phenyl] acetate 10 

The above compound is prepared when 2,3-dihydroxy propane is reacted with 
(p-chlorophenoxy)[/?-0?-chlorophenoxy)phenyl]acetyl chloride prepared as in 
example 110. 

Example 112 

1 5 3-Hydroxypropyl [/7-chloropnenoxy)[/?-07-chlorophenoxy)- 15 

phenyl] acetate 

The above compound is prepared when 1,3-dihydroxypropane is reacted with 
(p-chlorophenoxy)[/7-(p-chlorophenoxy)phcnyl]acetyl chloride in a manner as 
described in Example 110. 

20 Example 113 20 

(r?-Chlorophenoxy)[/?-(p-chlorophenoxy)phenyl]acetic Acid 
To a solution of 10 g of KOH in 80 ml of 50% methanol was added 30.2 g of 
methyl (;p-chlorophenoxy)[p-(/7-chlorophenoxy)phenyl]acetate. The mixture was 
heated at reflux for 3 hours, cooled, and poured into 100 ml of water. The resulting 

25 solution was extracted with 2x100 ml of ether. The aqueous layer was acidified to 25 

pH 2 with concentrated HCl, causing an oil to separate. The resulting mixture was 
extracted with 2x100 ml of ether. The extracts were washed with water, brine and 
dried (MgS04). Evaporation of the solvent yielded an oil which was triturated with 
petroleum ether to give 27.5 g of a white solid. Recrystallization from 

30 hexane: chloroform yielded white plates, m.p. 141 — 142°C. 30 

Example 114 

Sodium 07-chlorophenoxy)[/;-(^-chlorophenoxy)phenyl]acetate 
To a solution of 250 g of absolute ethanol in 3 1. of benzene was added 1.5 g of 
sodium. When solution was complete, the solution was refluxed over 454 g of JA 

35 molecular sieves for 36 hours. To the solution was added 146 g of methyl (p- 35 

chlorophenoxy)[p-(p-chlorophenoxy)phenyl]acetate. The old sieves were 
rerjlcnished, and the mixture was heated at reflux for two days, during which time a 
white solid separated. The sieves were again changed, and refluxing was 
maintained for another day. The solid was removed by filtration to give 21.5 g of 

40 sodium salt which was characterized by dissolving in water and acidifying to give 40 
the acid. m.p. 140— 142°C 

Example 115 

Ethyl (/7-chlorophenoxy)[p-(^-chlorophenoxy)phenynacetate 
The filtrate from the previous example was concentrated to a brown oil which 
45 was filtered through 400 g of silica gel with benzene eluent to give a colorless oil 45 
which on trituration with cold hexane yielded 1 12.5 g of white crystals, m.p. 52.5 — 
54''C. 

Example 1 16 

(2,3-Dihydroxy)propyl07-chlorophenoxy)[p-0?-chlorophenoxy)- 
50 phenyllacetate 5O 

A mixture of 8.22 g of sodium (p-chlorophenoxy)[/i-(/7- 
chlorophenoxy)phenyI]acetate, 3.3 g of l-chloro-2,3-propanediol and 3,3 g of 
potassium iodide in 100 ml, of N,N-dimethylacetamide was heated under argon at 
130 — BS^'C for 7 hours during which time the amber solution lightened and a 
55 fiuffy, white solid separated. The mixture was cooled and added to 1 liter of water, 55 
causing an oil to separate. The mixture was extracted with 3x200 ml of ether. The 
combined extracts were washed with 100 ml of 5% NaOH, 100 ml of water and 100 
ml of saturated brine and dried. The solvent was evaporated and the resulting oil 
was placed on a column containing 100 g of silica gel. After several passes with 



50 



are 



4. The compound according to Claim 1 , wherein Ar iso-chlorophenyl, X and Y 
oxygen, R, is hydrogen, is ethoxy and Ar' is p-ffuorophenyl: Ethyl cr-(p- 
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chloroform to remove less polar material the purified product was eluted with ether 
to give 5.4 g of an opaque oil which was dissolved in methanol and filtered through 
a pad of "Celite" to give a colorless oil. 

Example 117 

5 2,3-Epoxypropyl (;7-chlorophenoxy)[^-(p-chlorophenoxy)- 

phenyUacetate 

The above compound is prepared with l-chloro-2,3-epoxypropane is reacted 
with sodium ^-chlorophenoxy)[iEy-(p-chlorophenoxy)phenyl]acetate in a manner as 
described in Example 116. 

10 Example 118 

Copper (II) 0'-chlorophenoxy)[;7-(;7-chlorophenoxy)phenyl] 

acetate 

To a solution of 4. II g of sodium (p-chlorophenoxy)[p-(p- 
chlorophenoxy)phenyl]acetate was added 1 ,25 g of CUSO4 . 5H2O, A pale green 
15 solid immediately formed which was filtered and washed with water, ethanol, and 1 

then ether (4 g). • ' i:> 

WHAT WE CLAIM IS:— 

1. A compound of the formula: 

X-Ar' 

20 wherein X is oxygen or sulfur; Y is oxygen, sulfur or sulfinyl; is hydrogen, lower 20 
alkyl, carboxy, lower alkoxycarbonyl or lower dialkyloxyphosphinyl; is hydroxy, 
lower alkoxy, 2,3-dihydroxypropoxy, 3-hydroxypropoxy, 2-hydroxypropoxy, 2- 
acetamidoethoxy or 2,3-epoxypropoxy; Ar is an aryl group selected from phenyl, 
naphthyl, 4-chloro-l-naphthyl and substituted phenyl wherein the phenyl 
substituents are selected from cyano, halogen, trihalojnethyl, nitro, amino, 25 
loweralkyl, loweralkylsulfonyl. lower alkylamino and diloweralkylamino; Ar' is an 
aryl group selected from phenyl, naphthyl, 5,6,7,8-tetrahydro-l-naphthyl, 4-chloro- 
l-naphthyl, 5-chloro-8-quinolyl, 2-oxo-l-benzopyran-7-yl, 4-indanyl, 5-indanyl, 7- 
halo-4-indanyl and substituted phenyl wherein the substituents are selected from 
halogen, trihalomethyl, lower alkyl, lower alkoxy, cyano, loweralkanoylamino, 39 
phenyl, phenoxy. halophenoxy, benzyloxy, cycloalkyl and adamantyl; and when R2 
is OH, a metal or organic base carboxylic acid salt thereof, 

2. A compound according to Claim 1, wherein Rj is hydroxy, lower alkoxy, 
2,3-dihydroxypropoxy, 2-acetamidoethoxy or 2.3-epoxypropoxy. 

3. The compound according to Claim 1, wherein Ar and Ar' are p 
chlorophenyl, Y and X are oxygen, R, is hydrogen, R^ is ethoxy: Ethyl ar-(p 
chlorophenoxy)[p-(^-chIorophenoxy)phenyI]acetate. 
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^ fluorophenoxy)-af-[;?-(p-chlorophenoxv)phenyl]acetate 

5. The compound according to Claim 1 , wherein Ar is z?-chlorophenyl, X and Y 
are oxygen, R, is hydrogen, Rj is ethoxy and Ar' is p-rm-butyl phenyl: Ethyl cr-(p- 
terr-butylphenoxy)-a-|>-(/;-chlorophehoxy)phenyl]acetate. 

6. The compound according to Claim 1 , wherein Ar is p-chlorophenyl, X and Y 

45 are oxygen, R, is hydrogen, R^ is ethoxy and Ar' is 5-indanyl: Ethyl a-(5- 4c 
indanyloxy)-Qf-[/7-(p-chlorophenoxy)phenyl]acetate. ^ 

7. The compound according to Claim 1, wherein Ar is /7-chlorophenyl, X and Y 
are oxygen, R^ is hydrogen, R^ is ethoxy and Ar' is ar,a,a-trifluoro-p-tolyl: Ethyl a- 
(a,a^,ar-t^ifluoro-;^•tolyloxy)-^^^-[/;-^-chlorophenoxy)phenyllacetate. 

8. The compound according to Claim 1, wherein Ar and Ar' are c/^ 
chlorophenyl, X and Y are oxygen, R, is carbomethoxy, and is methoxy: 
Dimethyl a-07-chlorophenoxy)-a-t>-(^-chlorophenoxy)phenyl]acetate. 

9. The compound according to Claim 1, wherein Ar and Ar' are p- 
chlorophenyl, X and Y are oxygen, R, is diethoxyphosphinyl, and Rj is ethoxy: 

55 Ethyl a-(/7-chlorophenoxy)-a-[/?-(;?-chlorophenoxy)phenylI-a- 
(diethoxyphosphinyl)acetate. 

10. The compound according to Claim 1, wherein Ar is p-chlorophenyl, X and 
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Y are oxygen, R, is hydrogen, is ethoxy and Ar' is m-rm-butyl phenyl: Ethyl ct- 
(m-ferr-butylphenoxy)-cr-[p-0»-chlorophenoxy)phenynacetate. 

11. The compound according to Claim 1, wherein Ar and Ar' are 
chlorophenyl, X is oxygen, Y is sulfur, Ri is hydrogen and R2 is ethoxy: Ethyl a-ip- 

5 chlorophenoxy)-'a-[p-(p-chlorophenylthio)phenyl]acetate, 5 

12. The compound according to Claim 1, wherein Ar is p-chlorophenyl, X and 

Y arc oxygen, R, is hydrogen, R2 is ethoxy and Ar' is p-benzyloxy phenyl: Ethyl a- 
(p-benzyloxyphenoxy)phenyl)-a-[/?-0)-chlorophenoxy)phenyllacetate. 

1 3. The compound according to Claim 1 , wherein Ar is p-chlorophenyl, X and 

10 Y are oxygen, R, is hydrogen, R2 is ethoxy and Ar' isp-phenoxy phenyl: Ethyl a-(p- 10 
phenoxyphenoxy)-a-[p-(/7-chlorophenoxy)phenyl]acetate. 

14. The compound according to Claim 1, wherein Ar and Ar' are p- 
chlorophenyl, X and Y are oxygen, R, is methyl and Rj is ethoxy: Ethyl 2-0?- 
chlorophenoxy)"2-Ip-(p-chlorophenoxy)phenyl]propionate. 

15 15. A compound according to Claim 1 and which is specifically identified 15 

herein. 

16. A process of preparing a compound of the formula: 



X-Ar' 



20 



wherein X, Y, R,, Rj, Ar and Ar' are as defined in Claim 1, characterized by 
20 reacting a compound of the formula: 

X-Ar' 

wherein R,, Rj, X and Ar' are as hereinbefore defined and R3 is halogen with a 
compound of the formula: 

(ArY)QM® 

25 wherein Ar and Y are as hereinabove defined and M is a metal of group I or II of 25 
the periodic table, and recovering said product therefrom. 
17. A process of preparing a compound of the formula: 

?1 



x-aH 

wherein X, Y, R,, R^. Ar and Ar' are as defined in Claim 1, characterized by 
30 reacting a compound of the formula: 30 



wherein R„ R^, Ar and Y are as hereinabove defined and Z is halogen, loweralkyl 
sulfonyloxy or arylsulfonyloxy with a compound of the formula: 

(Ar'X)©M® 

35 wherein Ar' and X are as hereinabove defined and M is a metal of group I or II of 35 
the periodic table, and recovering said product therefrom. 
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18. A process of preparing a compound of the formula: 

X-Ar' 

i'co^^u^''cf\lt^^l^' ^''^^ «=h«-«terized by 

H 

X-Ar' 

wherein Ar, Y, X, Ar' and are as hereinabove defined, with an alkali metal, 
alkah metal hydride or an alkali metal amide followed by treatment with a 
loweralkyl halide, loweralkoxycarbonyl halide, carbon dioxide, or a diloweralkoxy 
phosphmyl halide, and recovering said product therefrom. 

c r^}^' ^ ^^^rapeutic composition, comprising a compound according to any one 10 
ot Claims 1 — 15 and a pharmaceutically acceptable carrier or diluent. 

20. A compound according to Claim 1 and substantially as described in any 
one of ExamtJles 16—25, 27, 33. 36, 39—56, 62, 64, 66. 68—77, 79—86, 88—92 and 
94 — 118 hcrem. 

^ ^ ^ ^i- 4 process of preparing a compound as defined in Claim 1 , substantially as 1 5 

qI^ Q^S^'^no ^5^,?/ ^^."l ^^^P}^^ 1^25, 27. 33. 36, 39—56. 62. 64, 66, 68—77, 79— 
oo, 88 — 92 and 94 — 1 18 herem. 

22. A compound as defined in Claim 1, whenever prepared by a process 
according to any one of Claims 16 — 18 or 21. 
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